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: rus $CULUM hoe, Leffor 3 non Fs 49.8 novo 
confettum, quam ex aliorum ſcriptis, precipue autem ex 
illiſtriſimi Marc hionis de L. HospIT AL traflatu ex- 
cerptum ſenties ; cum enim id mecum ſlatuiſſem, ut Se- 
crionum Conicarum Elementa clariora prodirent, & ut Philoſo- 
phia NEwTONIANA, quantum. ad Seftiones Conicas, intellectu 
facilior redderetur, neminem Autore no iro potiorem duxi, qui huic 
propoſito ſatis faceret ; utpote. qui nec longa & inutili demonflra- 
tionum 20% nec diffcili Harmonicalium proportione laboraxet © id- 
 eoque Theoremata maximd ex parte ab illo de ſumpfi; queque ad 
NEwTONUM intelligendum requiri & in Autore noſtro deſiderari 
videbantur, ea ab AroLLONIO, MILN10, aliiſque magni nomi- 
mis ſcriptoribus adjunxi, adeo ut que paſſim & membratim inter 
alios erant diffuſa, jam in in unum quaſi corpus, colletta Videantur. 


. — a 
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 Theoremata quedam 4. e Seffi ionum err vaturs in libra 
quinto appoſui, eaque prorſus nova, apud nullos, quod ſcio, Sefti- 
onum Conicarum ſcriptores invenienda ; His etiam accedit metho- 
dus proprietat er omnes Parabole ex fimilibus Ellipſeos vel Hyper- 
bole proprietatibus derivandi 5 atque hic quam late pateat Came 
pus, quanta & quam utilia ex his principiis deduct poſſint, nemo, 
qui vel ſummis labris NEWTON1AN AM Fünen, guftavir, 
non vide. ä 


Totum Autoris ri hi Gon fem ( de Secrionibus Conicis in 
Solido effimatic ) * omitto ; of enim ibi omnes Sell ionum 
. Coni- 
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PREFATIO. 5 
Conicarum proprietates modo eleganti deducantur ; cum tamen . 
liber nihil fere in ſe contineat, quod in prioribus | non fit demon. 


fratum, & cum bre vitati ſimul ec ERS. facillime conſu- 
lam, ide hanc partem non A ne eaſſariam dai, * tuto neg- 


Jig poſfer. Mo ot 
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Et ne brevitate nimis ob ſeurd multo plus. temporis in biſce 

Pudiis recolendis impenderetur, „ quam wel rei natura exigat, aut 

dit ignitas poſtulet, idcirco omnia que ob ſcurius 8 confuſtus com- 

poni videbantur, ea meliuri ordine di ſiſponenda putadi, && quoad 
Poſſem diſpoſui; non enim ut fedus inter pres, werbum verbo cura. 

wi reddere, nec tamen priſtinam Autoris formam ita mutavi, ut 

| 10 50 fror ſus cultu ornatus prodiret; at eum multo ſim liciorem, 
x 11¹  ſpero, in medium pro fero, id 'ſeilicet Hatuens, „ . in Geome- 
rricd 4 wel mediocriter doffus, in Algebraicd vel parum m_Verſatuc 
prima & precipua Seftionum _Conicarm , Hens fue ume 
Judore he 'e pelſit. 35 eee 
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 DEFINITIONEsS. _. 

IT BC Regula in plano fixa; & GDO norma Fig. .. 
eã lege 2: 190 ut DG unum ex ejus lateribus Bo 
proxime applicetur ad inferiorem Regulæ partem: | 
ſumatur filum FMO ejuſdem longitudinis cum DO, | 4 
altero Norms latere : ipſius autem DO extremitati O 
annectatur una fili extremitas, altera vero in quovis Fo 
plani puncto E, ex cadem Regulæ parte, qua Norma; 
jam ſi Normæ latus DG per Regulæ marginem BC moo 88 
veri aut labi fingas, eodem autem tempore filum paxil- e 
lo aliquo M continuo intendi, dum pars ejus MO la- | 

teri DO fixa, & quaſi agglutinata teneatur, Cura | 
AMX, paxilli motu W vocatur PAR ABOLA. , 

CONVERSA autem Norma ſuper latus DO ad alte- _. 

ram partem puncti FE, eodem modo deſcribitur altera 

ejuſdem PARABOL pars AMZ, & linea XAZ erit tan- 
rum una eademque curva, quæ PARABOLA vocatur. 
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""'Rrera BC; inferior ſcilicet Regulæ fixe" pats, unn 
& planum & Normam GDO tangit, appellatur D- 
n AT . e 

55 „ > un- OY 


vel UNMBILIcus. 


ISS E. | | 6 


LIBER PRIMUS 


PUNCTUM F in plano fixum dicitur Parabolæ Focus, 


W. 
Sia puncto F agatur recta FE ad Directricem BC. 

normalis, Parabolæ occurrens in puncto A; recta AF- 

indefinite verſus F producta vocatur Parabolæ AXIS. 


V. 


5 RECTA p, quadrupla ipſius AF, dicitur clle axis Pa- 


RAMETER, vel LATUS RECTUM... 
VI. 


Ouxxs rectæ MP, ex Parabolæ punctis ductæ ad 
axcm normales, appellantur ORDINATIM AP PLICA TT, 


vel ORDINATE AD Ax EM. 


2. - 
OKMNEs Rectæ MO, ex Parabolæ punctis ductæ, ad 
axem parallelz, vocantur Parabolæ DIAMETRI. 
VIIE 


ILLx Axis vel Diametri cujuſcunque pars, inter ver- 


ticem & Ordinatam intercepta, vocatur illius Axis vel 


diametri . ABSCISSA; adeo ut AP = AP, dicantur AB- 


IX. REC TA. 


> 


Rx CTA, quæ Parabolz in uno puncto occurrit, u- 


trinque autem producta extra cadit, dicitur TANGENS 
in iſto hou puncto. 


„Genie I. 


= 


1. ConsTaT ex Parabolz Gn G a puncto 
quovis M ducatur ad focum F recta ME, & ad Dire- 
ctricem BC normalis MD, rectas MF, MD, libi invi- 


cem ſemper æquari. 
Nam X OM + MFS OM — MD | 
Ablaro communi OM, erit ME—MD 


CororLaniun. IF 


2. UND; ſi ducatur recta quæcunque KK dect BC 
parallela, & ex quovis Parabolæ puncto M recta MK 


ipſi KK normalis, & ad Focum F-recta MF; K dif- 
ferentia vel ſumma rectarum MF, MK, eadem ſemper 


*erit ; differentia ſcilicet, quando M infra K; & ſum- 


| ma, quando M N K inveniatur. 


A 5025 42 III. 


z. ConsTaAT lineam FE bifariam ſecari in Pcs A; 


cadente enim puncto M in A, neceſſe eft recta MF ca- 
dat ſuper rectam AF, recta autem MD ſuper AE (nam 


Def. 1. 


"3+ Elem. 


punctum F eſt fixund ſed x ME ſemper zqualis jph an 2 


PEE unde AF ipſ1 AE N erit. 


A 2 CoRol- 


_—_— 4 -_ R 2 
„ 
4 wy 9 1 
— 


LASSEN NAH © 


© CorRoOLLARWOM. IV. 


4. Hixc patet Methodus deſcribendi Parabolam XAZ, 
ex dato axe AP (cujus vertex, A,) & ex data parame- 
r; ſumantur enim ſuper axem AP, ex utraque parte 
puncti A, rectæ AF, AE, ſingulæ æquales quartæ parti 
Paranictri p datæ, & per punctum E ducatur recta in- 
definita BC ipſi FE normalis ; Deinde fi ponatur inferi- 
or Regulz pars ſuper rectam BC pro Directrice habi- 
tam, & applicetur norma GDO, ita & filum EMO 
lateri OD æquale, cujus altera extremitas ad punctum 
O, altera ad F fit fixa, & deſcribatur Parabola XAZ, 
ut in prima definitione, liquet hanc fore Parabolam 
quæſitam: . | 
5 ConsTAT etiam, quo longius fuerit normæ latus 
Def. 1. OD, hoc eſt, filum OMF, (ipſi OD ſemper * æquale) 
ed majorem eſſe Parabolæ deſcriptæ portionem: adeo ut 
pro libitu augeri vel diminui poſſit curva Parabolica, ſi 
& normæ latus OD, & filum OMF æqualiter augean- 
tur vel diminuantur. 1 


5 * SEE 
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5. OI EX quovis Parabolæ puncto M agatur ad axem 
Ordinara quevis Mp, & ad focum F recta MF, erit 


. 
* Art. 1. Nam * MF MD AP—AE 
* Art. 3. ; Sed * AE=AF 


nnn h 8 


8 D PARA O, __ - - gram 
PROPOSITIO. 
£471 £454 , RON P 
Co 6. Quadratim Ordinate cujuſcunque MP ad axem AP, Fig. 2. 


equatur rectangulo ſub parametro p, & Abſciſa AP. 


2 
: Dico MP==p x AP 5 
Sit AF==m. AP. r. PY. 
Unde MF x. Et PF=m— x, vel x — mz ſcilicet“ Art. & 7 
n x, quando punctum P eſt ſupra, & x#— , quando P 1 
eſt infra focum F. 3 
lam vero, | . OT. 


= 


Worn — | | 

* ME=MP—PEF in utroque caſu. * 47. Elem. 

oct. © ELIT „ 
mm ame e - mm — 2e x 

Unde yy==4mx . . 

Sed * 4mp. o * Def. ,, _ 


R 


Ergo 9e. Hoc oft, MPp x Ar. 
| | 3 5 


2 5 Par 
SEX 
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COROLLARIUM PRIMUM ET FUNDAMENTALE. _—_— 5 


J. MANIFESTUM eſt igitur, ſi parameter ipſius axis Fig. 2. 
A dicatur p; ſingulæ axis partes AP, x; Ordinatz ejus BE * : 
quzcunque PM, y, ſemper fore yy==px. Et cum hagcg 
proprietas omnibus Parabolæ punctis æquè conveniat, =_ 
atque eorum ſitum quoad axem conſtanter definiar, ſe- „ 
quitur æquationem yy==px Parabolæ naturam, quoad ejuuuus 8 

axem, perfectè & ad amuſſim exprimere & determinar e.. 
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CoRolLLARIVUXI. II. 


Fig. . 81 ducantur duæ Ordinatæ quæcunque MP, NQ, 
| ad axem AP; quadrata earum erunt ad ſe invicem, ut 


axis Abſciſiz AP, A 
A "Pico Vibe NQ: : AP: AQ. 
* Arty: 6. Nam MP X AP. & NQ=p * AQ 


Unde MP: NQ: : px AP: p x AQ. 
* 1. Elem. Sed * p x AP : * AQ: AP: AQ 


. 
Ergo MP: NQ:: AP: * 
CoROLLARIUM. | 2 4 Sp 


9. Hinc fi Ordinatim applicarz quotliber æqualibus 
ab invicem diſtantiis ſumantur, erunt earum quadrata 
in continua progreſſione Arithmetica: hoc eſt, ut nu- 


meri 1, 2, 3, 4, 5 Cc. ac proinde ipſz ordinatz ut 1, 
Ig, V3, V4 Vs EX. 


Co ROLLARIUM. Iv. 


101 81 per punctum quodvis P in axe AP 2gatur 
recta MPM axis Ordinatis parallela, ea Parabolæ occur- 
ret in duobus punctis M & M a puncto P zque remo- 

tis; rectæ enim MP, MP, cum ponantur efle ad axis 
Ordinatas parallelæ, Parabolæ occurrunt (ei enim oc- 
Def. 6. currunt Ordinatæ ipſæ) & ad axem * erunt normales, 


er ad Axem Ordinatæ. Unde ſingula quadrata 


Mp, Mb, eidem rectangulo px æquantur, & MP—=MP; 
hoc eſt, puncta, M & M æqualiter diſtant a puncto P. 
 COROL- 


| PM=y. a candem rationem ML = AP = X == - 


Ds AAA 7 


 COROLLARIUM. V. 

11. Cum * ſit 'P bx. vel MP. x AP, liquet, quo Art. 77 
major fuerit AP vel x, eo majorem fore PM vel y, ex.u-- 
traque axis parte ſumptam: adeo ut fi AP in infinitum 
producatur, PM infinite etiam augebitur; Et è contra- 
rio, quo minor fuerit AP, eo minor erit Ordinata PM; 


ñdeoque fi AP fiat infinite parva, vel evaneſcat, PM ex: 


utraque axis parte erit quoque infinite. parva vel eva- 
neſcet: hoc eſt, ſi punctum P cadat ſuper punctum A, 
puncta M & M ſibi mutuo occurrent in P. unde patet, 
1 mo. RECTAM LL per axis verticem A ductam, & 
ad Ordinaras parallelam, eſſe tangentem in puncto A. 
2do. SINGULA Parabolæ puncta eo longius ab axe ejus 
AP diſtare, quo remotiora ſint a vertice A; ideoque 


recta LM, axi AP parallela, Parabolæ non niſi in uno 
puncto occurrit, diſtantia enim ejus ab axe eadem ſem- 


per manet, a Parabola autem continuo augetur. 
COROLLARIUM. VI. 


> ex quovis Parabolæ puncto M agatur 
recta ML axi AP parallela, rectæ autem AL Ordi- 


natis parallelæ occurrens in L, patet eſſe * AL 34. Elem. 


J. 


(nam * 7a y & dividendo per p, eri ) Undeſe-+ An. 
quitur rectas ML, ML, ex utraque axis parte ſumptas, 


tum ſibi invicem æquari, cum puncta L & L æqualiter 


diſtant a puncto A; nam ex iſta Hypotheſi L ALA, 
eadem eſt & conſtans) ergo ML MIL. COROL- 


| at AA A 5 0 LA. 


Conomelä sd. VII. 


21-54 * off TY Si recta MM, ad Parabolam utrinque terminata, bifa- 
iam ſecetur ab axe AP, ea tangenti LL Tarek erit; 

5 ductis enim ML, ML, axi AP parallelis, 
| LL bifariam ſecari in puncto A, quia MM biſecatur in 
* Art. 12. P: unde XML, ML, ſibi invicem æquantur; ideoque 
*33. El. 1. Kerit MM ipſi LL parallela. Eft etiam MM ordinata 
* Ar. 1. . ad axem, recta enim LL X parallela eſt Ordinatis ad 
Axem: ſed & rectæ MM eſt parallels, unde & 1220 MM 


138 Ordinata. 
267: 8 I COROLLARIUM. VIII. 


14. ms omnes perpendiculares MpM ab axe AP 
bifariam ſecentur, conſtat Parabolam ipſam ab axe di- 
vidi in duas partes u pee, ſimiles, & ſimiliter poſitas; 


ſi enim plani Parabolici pars una in alteram ſuperim- 


ponatur, hoc eſt, ſi omnes Ordinatæ MP ponantur ſuper 


omnes Ordinatas PM, hz illis perfectè congruent, ac 
proinde tota Parabolæ portio ex una axis parte coinci- 
det cum tota parabolæ portione ex altera axis parte, 
cum portiones iſtæ ex infinito Ordinatarum numero 


: dent & conſtituantur. 


LEMMA. I. 


Fig. 3- 15. "Sint ABC, DEE duo triangula, quorum latera 


fbi mutuo parallela fuerint; videlicet AB ipſi DE, AC 
5 DF, BC ipf EF, dico hæc triangula eſſe ſimilia. 
*ro, Elem. © Op Hera AB, BC ipſis DE, FE parallela, * erit an- 
82 gulus ABC=DEF: ob candef rriohem angulus BAC 


EDF, ita & angulus ACB==DEEF. | unde e 


4. Elem. s. verunt i 


7 


iquet rectam 


— 4 
g 3 
* v * 
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D PARABOLA "_ 


PROPOSITION. 


| THEOREMA. 


\ ©: # 


16. 51 80 axis 5 AP werticem A ducatur in ref, an- Fig. 4 
gulorum PAL, PAL, ſub, axe AP G rettd 1 ordinatis: © 
arallela contentorum, recta ſquæcunque AM; dico hanc Pa- 
rabolæ MAM iterum occurrere in alio punto "Wa 
SUMPTA enim ſuper AL, ex utravis parte puncti * 
'recta AG axis parametro p æquali; actaque GF axi AP 
parallela, quæ ipſi AM (productæ ſi opus) in puncto F 
occurrat; capiatur ſuper rectam AL (ex eadem axis 
parte, qua AM) pars AL ipſi GF æqualis; & flat LM 
axi AP parallela; dico 8 M, ubi LM iph AM 
occurrit, elſe ad Parabolam. _ 
SIT enim MP ipſi AL parallela, & uin, gula PGR, 
APM erunt * ſimilia; ac proinde ſi ad, AP Er, * Art. 15» 
GA==p. erit FG, vel 5 PM : GA Ly ä 
Hoc eſt, * %. Unde * yy=px; PM igltur exit * 16. El. 6+ 
Tp: eh. e i M fg ad Pat * Art. 5. 
rabolam. 


Cogolx ARIUM | I. 


17. e ex datis Parabolæ ade Ap, & bie ſul 
tro p, duftaque per verticem A rea AM in utrovis 
angulorum PAL, PAL, facile innoteſcit punctum M. 
ubi recta AM Parabolæ occurrit: Ducatur ſcilicet recta 
AG, parametro datæ p qu ualis, & recta GE, axt AP 
parallela; Productà GF, uſquę dun ipſi AM occurrat 
in E, fiat AL. GE, & LM ipli G 85 arallela; liquet | 
igitur punctum M, ubi recta LM.iꝑi AM eccurrit, 
Keſſe punctum U B |  CoROL-* Art 5 
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COROLLARIUM| II. 


1 8. Mar AN1FESTUM eſt, nullam rectam præter LAL Pa- 


rabolam tangere poſſe in puncto A; ea enim eſt unica, 


quæ, per verticem A producta, tota Jen dit extra Parabo- 


lam; quamcunque enim daxeris ab LAL. diverſam, ea: 
in angulo PAL neceſſario cadet, ac proinde Parabolz: 
* Art. 16. in 1 alio puncto 2 A * occurrit. 


DEFINITIONES. 


ig. * 6. 81 per quodvis fas ds W a M agantur Dix 


meter MO, Ordinata MP ad axem AP, & recta MT, 
quʒæ ab axe AP, ultra verticem ejus producto, Sar 
partem AT ipſi AP æqualem; omnes rectæ NO, ductæ 


8 ex Parabolæ punctis quibuſcunque ipſi MT parallelæ, 


\ ba >; x & ad Diametrum MO terminatæ, vocantur Ox DIN AT, 
vel ORDINATIM APPLICATE AD DLamETRUN. MO. 


XI. 
. Gor SR J tertia ptoportionalis ad wy AT, MT, 
4 recta 7 dieirur, PARAMETER diametri MO, 


Jas hs 


 ConoLLanmu J. 


* EP. 


1 1 "ſp Figs AP, wy AT & ect. 


* pe. 1. Nam * 7 0 MT: MT: 45 ne 


ow 2 1 1 "I" 
224 *: wah 14 MT: ; 2 o * 5 812 14 {> 1 
- Hoc eſt, 87 7 3 = wa 2 er * * 
FREE F 17 


PR. * 1 A 
£4 1 # 23 i — * f 9 & 
5 7 — 
4 b * 4 e 4 1444 
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Di PARABOLA, = 


"Cones II. 13247) 


20. PARAMETER 7 diametri cujuſcunque MO, ex- 
cedit parametrum p axis AP quantitate 4x uagrups 
axis * (x). | 


Nam «MT 2 FFC 
Hoc elt > as" 4. a. £ HAT} * Art. 19. 
| ' ConoLLanioM III. | IR 


21. PARAMETER q diametri cnjuſhmaus MO, xqua- 
tur quadruple rectæ MF, ab _ e * Mad 
focum F ductæ. 


Scilicet q=4ME.. Wo rr 
Nam *4 l 2 8 r Ait! 
Sed 1 & . VVG 
Ergo qzqAF—+4AP,: r 
— eee e, „ ni erben, An. fo 


_ ey . * 


orosirio III. 


THEOREM. | COLOUR 1h pose! 
22. QUADRATUM Ordinate cujuſois ON e 8 516. + 
FE 8 MO, eguatur wet anghlo fot parametro 75 G abſe iſs 
4 Ding ORE =q x MO: 
"Dark ad axem AP ordinata NQ diam TOY MO it in Fig. 5.86. 
ue R occurrat; & fit OH ipſi MP parallela. _ 


Fiat AP vel AT x. PM vel R OR vel H 
MO vel PH. s. * 129585 


i N x 70 Jam 


12 : | 1 L'IBER? PRI M US 
* Art. 15. Jam triangula TPM, ORN, ſunt * ſimilia. 
Unde TP: PM: OR: RN. 


5 fi 

Hoc. eft, : 2x: 14 Can 2 1 N; 
His politis, erit in Fig. gra. | 
> 


7A . PR A 
| NQ= _— RN = i 25 5 
gon = 


In utroque wk, N Joon = — A iy 


hs in pin fig 61. 


4K 
VDuncde in figuris 5 4 & 6 crit, 
„55 ay 1 2 
A 
KRurſus in Fig. 5 erit, 

AQ—AH — HO=SAP- Phi HIQuae+b—e. 
In Fig. 614. 
AQ= AH—+HQ==AP- — PH —+ — 


c lIdeoque 1 In figuris 5 4 & 7 ta, {a AQ=z=x—+b=a, 
Au. 8. Jam vero, *AP: AQ: : PM: AN: 
Hoc eſt, x: x—+b== a: : yy: 2 2 


Unde W „. Twp wh ij f 


Sed 


5 


Auferendo utrinque N, di 
* 


rint in propoſitione prima 


DE P ARAB OL A. WE. 


— aay_____ O)=ay. 
Ergo ya IT xe ane os ic 


idendo per , &. ducen- 
do in 4xx, erit aa. bx, op 


S Scilicet GR — 
Sed triangula MPT, NRO ſunt *{1milia, Art. 15. 


ac- proinde H: OR : M : ON, 


Hoc eſt, Axx: 4bx: : 4: . »In 


| Ergo ON==bq==q x MO. 


CoRorLrarmuM I. 


23 MANIFESTUM eſt, 21 demonſtrata fu - 
le axe AP, locum habere a- 
pud omnes diametros MO, earum Ordinatas ON, & 


parametrum 4. Et cum articuli 7, 8, 9, 10, 11, 12, 13, 


14, 16, 17, 18, a prima propofitione deducantur, ve- 
rique ſint, utrum anguli APM recti fuerint, necne; 
ſequitur, ſi fingamus rectam AP non eſſe axem, ſed di- 
ametrum quamcunque, cujus Ordinatæ ſint PM, NQ. 


X parameter p, hos articulos adhuc veros fore, eorum 
enim demonſtratio prorſus eadem exit. e 


| CoR·ROL 


Fig. 7. 26. S1 in definitionibus 10 & 11, & in ult 


14 err.” FTE. 


COROLLARIUM II. 


Fig. 5&6. 24. CUM articuli 11 & 18 æqualiter obtincant, five 


ADP ſit axis, ſive Diameter quæcunque ut MO, conſtat 
rectam MT, diametri Ordinatis parallelam, eſſe rangen- 
tem in puncto M, nullamque aliam rectam in illo pun- 
co Parabolam tangere poſſe. | 
UNDe patet, unam ſolummode tangentem duci poſſe 

per datum Parabolæ pundtunmn. 


 CoROLLARIUM III. 


25. HIN c, ſi per quodvis Parabolæ punctum Ma- 
gatur ad axem ordinata quævis MP, & xecta MT, quæ 
ab axe, ultra verticem producto, auferat partem AT 
ipſi AP æqualem, recta MT erit contingens in puncto 

* Def. 10. M; nam MT parallela * eſt Ordinatis ad Diametrum, 
* Art. 24. ac Proinde Parabolam Xtangit in puncto Kk 
133 Er vice versa, ſi recta MT Parabolam in puncto M 
tangat, & ad axem ducatur Ordinata MP, partes AT, 

AP, erunt æquales; non enim: ſed ſi fieri poteſt, non ſit 

AT ipſi AP æqualis; liquet igitur rectam aliquam duci 

poſſe per punctum M, quæ auferat partem, ipfi AP æ- 
gqualem; & hac crit tangens: unde duæ rectæ Parabo- 


Art. 24. lam tangunt in codem puncto M, * quod fieri nequit. 


| COROLLARIUM IV. | . 
| | | ima hac 
propoſitione, ponamus rectam AP non eſſe axem, ſed 
diametrum quamcunque, cujus Ordinatæ ſint PM, QN, 
adhuc conſtabit hujus propoſitionis veritas, cum eadem 
prorſus ſit demonſtratio, ut ex ſola figuræ ſeptimæ in- 

5 ſpectione 


DE PARABOLA . 4 
ſpectione patet; ex ſimilibus enim triangulis TPM, ORN, 


eadem elicitur proportio, ac cum AP pro axe habe- 


batur. 
Up; ſi ex Parabolz quovis punk M agatur ad 

Damm AP ordinata MP, ita & recta quzdam MT,. 

eandem AP ita ſecans in T, ut ſit AT Ap, crit ME 
N in puncto M, & vice vers. 

LiQUET etiam, Diametrum MO (ex kac Thott 
pro axe ipſo haberi poſſe; ideoque axis pro diametro - 
habendus, quæ cum Ordinatis <jus ern rectos an 
gulos. _ | „ 414 


D* 
roof ο tvs 19 
= Turonzua. Hers 


a Dvcris ad Diametrum guamcunque Ap Sem ordi- g 8: 
natit MP, NQ dico parametrum p eſſe ad ſummam Semi- 
ordinatarum MP, NQ, ut differentia illarum ad diſteren- 
tiam earundem ab ſciſſarum AP, AQ. 
.  Scilicet — 1 1 NO : : MO: 


: NA 3 
cps? . AP== oY MP, 4M 1 N N 
; a. "3 


nde * AP x . 


Tal NQ—MP —NQ—+MP * N. MP, 
va, AQ — AP * p=NO=+MP" x NC M 2 448 
* p: NQ—MP: NO 2 W — A 2 * 16. El. 6. 


as | 7 LIBER MSG 


O POSITIO V. 


Tart. 


Tig. 2. 28. 81 per quodvis Parabolæ dae M ducatur ad 
| add axem Ordinata MP, & ad tangentem, per punkt um M 
duftam, demittatur normalis quedam MG ; dico axis par- 

tem PG ie parametri p ſemper eſſe oquolem, 1 

Hoc eſt, PG p. "I 
* Def. . Quoniam MP ipli TG normalis * fir, erunt rrian- 
28. Elem. 6. gs TPM, GPM X ſimilia, ac proinde : 

TP: PM:: PM: PG 


Hoc eſt, 2x: : : 1 - unde PG=Z 
| * Art, x a * e. 0 . p Lf N 


PROPOSITIO' VL | 
| THEOREMA. | 3 
Fig. 5. 29. S1 ab axis AP wertice A erigatur uſque ad quam- 


uibet contingentem MT perpendicularis AK; & a puntto 
K eretta ad contingentem perpendicularis KF ſecet axem 


in P; erit ubique AE: HRT: quarte 2 regnen 
axis. 


Scilicet AE=p. "a 2 
* Art, 23. ia tactu M ordinata MP ad Axem AP, i erit auer 


22. El. 6. VUnde AK, & AK. 1 
*8, El. 6. Sed * AK AF ar, Wd A *.. oY 


T— —„- q f 


oy 
= 


er 


R * ' 
2 eee 


4 


„ $a 58.99 


- 


2 #1 


3 


„e 


** 


. 


DA PARABOLA g 957 


Ec * Nb AP x 'p=AT * 1 * 8 | : Ar. 6. 
Ergo AE * AT i= AT x I, | | 
| Hoc eſt, AF==;p. 


CoroLLariuc, 1. 


30. Hz INC conſtat, My Punctum E ofle Parabola'* Def. 3. G 
Focux. | | a 


COROLLARIUM II. 
31. RECTA HF, per focum ducta, & ad axem or- 
dinata, æquatur ſemiparametro ; nam * AF==;p, unde“ Art. ay. 


Verte Mime 7 p=3 p. Ergo bein. ITT „Art. & 
1 eb Vi. = 
N TukoRENMA. N 


Dr ar _ Parabole puntem 4 M. 6 e ad 
pong F recta MF, & ex eodem puncto diameter quæ vir 
„ & taugen IMS; dico angulum FPM T, ab una 
| . parte TM, & reffa ME fattum, æquari an- 
gulo OMS, ſub alterd tangeutis [parte MS, 8 Diametro 
OM 8 | | | 1 
. Sciſicer NT OMS n art 
Nroddkstur- Aus Ap, dehec rangenti TMs occurrat in 
T. &. ſit MP ordinara ad axem: unde erit * TASSAP, « An. 2j. 
764 2 0 I 212A dais urrihq ue AE rh IC 


9 11 4 mu an 


Et exit TALK SAP <4 AF tis 205 UH? 4100 : 
Sed MEA Ki th | Ogg MT — eb ni , n. : 


AAdue 


. . Et 


{ 


"Wks 2 


15. El. I. Et ing, TMT FTM, A 14 


18 II BER PRIMUS 


- 


27. El. r. Sed ang. FFTM = OMS, 
Ergo FMT = = OMS. 


Cqnoriarivic *. 


| $5" ETON fi 42 Foco'F demättathr n FK ak 
* 26. EL r. tangentem MT, illa tangentem bifariam * lecabit in. 


puncto . „„ 
4 } * | i ; j 
% 4 K — 4 - 6 4 131 4 Af / 
P L . 
. 5 — PR i - m_— £ 8.4 5 
| ry | - * $4 £178; ; 220 * „ „ 
T ep Conor IU“ 1 8 
5 - | 44121 £3405 #; <4 — 99 5 
: i 


. Unns ME * R nam ob — 
| MF Ifoceles, & demiſſam Perpendicularem ER, crit 
4. El. 6.angulus TFK — KFM, & triangulum AEK * ſimile 
whangulo KFM ; ergo erit A FK: . FK: MF, ideo- 


8 ME, 4 AF FR. ot . 50 T6 £5 
'P IX PO SI 171 0 vnn e 
F md. eo \PROALEMA.! 9 40 dave” 
Fig. „ 35+ Daeris Diametro, &' Hmgene 2 werticem 9e, 


duty, ita os parumetro ; : Parcbelon Efeu motu: or 
tinuo deſcribere.. 
S1 diameter data * axis, * * deſeribi poſſet pa- 
rabola ſecundum articulum quartum; ſin minus, fit MO 
* data, & TMS tan "gens uw SOFAS Fu: | 
ucta.. 


SUPER: | 


25 
C2 
772 
5 - 
+ 
8 
N 
* 
85 
3. 
72 
gs 
£20 
1 
4 Gt 
2 
WO 
"+ Y 


8 


Ds A N A 


SUPER. Diametrum ultra verticem M ptoductam, +. 
matur pars MD æqualis quartz parti Parametri ejus da- 


rx: per punctum D agatur DE ipfi MD normalis, du- 


caturque MF ita, ut angulus FMT æqualis ſit angulo 
OMS.; facta deinde MF ipſi MD æquali, deſcribatur, 
ut in prima definitione, Parabola, cujus directrix ſit 


DE, & Focus F; dico hanc fore Parabolam quæſitam. 
RECrA enim MO, cum directrici DE normalis (it, 


19 


axi parallela erit, ideoque etiam & diameter: Recta autem net. . 


TMs Parabolam * tangit in puncto M; & Parameter = Art. 32. 


PROPOSITIO IX. 


 PROBLEMA, | e 5 i 


| ar; "gon 2 9 werticem A Ag, ' Parabolam fer TY 


plurima punct a deſcribere. 


Ducra, per tangentis AL puncqubdvis l, L, re: 
indefinita LE diametro AP parallela ;/ ſurantur ſuper] 
LE & ſuper diametrum AP. ultra verticem ejus produ- 


ctam, partes LE, EF, EE, Sc. AE, EE, FF, &. ſibi 


mutuo æquales, cujuſyis autem magnitudinis. Notetutr 


a LE punctum M, ita ut LM fir tertia proportionalis 
parametrum Diametri AP datam, & ad partem AL 


tangentis datæ. Ductis igitur per puncta A & M rectis 
AE, AE, AE, Gc. MF, MF, ME, Gc. dico puncta 


interſectionis, N, N, N, Ge. eſſe ad Parabolam quæ- 


ſitam. 


ACTIS enim per 3 notatum M & per pun- 
cum aliquod inventum N, rectis MP, NQ, tangenti 
AL parallelis ; fiat AP==x. PM vel AL =}. CG 


NQ==. | GC 2 : . Jam | 


A MO *eſt quadrupla iplays Mac: At. 21 


20 LIEBER EN PM Ur 

Att. 15. Jam vero Triang ula NA. ALE' wearers bla, k. 
2 Elem. 6. & K MPF, NQE. Dade crit, 1 CH 5 
NOA ALLE, 6 Gl mne 22 


Hoc elt, 2 V 15 F5 770 Unde LE vel 1 


Rurſus MP: Pp vel PA —+ AF:: NQz la. 
Hoc eſt, 72 * += 32 * 9D, by 55 


- 


* 16. El. 6. Ergo #25 +2 x * — voy dels wee AY * 


* 
erit , ve wy = NX. 
* 16. El. c. Unde * : y: xx. 


Hoc eſt, AP: AQ:: MP: No. 
*Conſtrut. Jam vero quadratum ex AL vel PM " æquatur rect- 
angulo ſub diametri parte AP; & Parametro ejus; unde 
At. 22. Merit PM ordinata ad diametrum AP, ideoque etiam QN; 
Punctum igitur N erit in Parabola ex alterutra parte * 
metri AP. Ideoque ad invenienda puncta ex altera 
parte iſtius diametri, capiantur, ſuper rectas indefinitas 
LE, AF, partes æquales LE, EE, &c. AF, EF, 1 ex 
altera Foo enen L EA 71 455 6 


IIBER 


2.1 


L IB ER SE C UNDUS 


'UMATUR filum FMf; & in plano uovis af. Fig. 12, & 
figantur ejus extremitates ad puncta F, f, quorum 
diſtantia ab invicem longitudine fili minor fit; de- 
inde ope paxilli M continuo tenſum teneatur filum, & 
codem tempore circumagatur paxillus circa puncta E, f, 
donec in orbem rediens ad idem punctum, unde digref- 


ſus eſt, iterum revertatur. Linea autem paxilli motu 
deſcripta, vocatur ELLIPSs Is. . K 


II. 
PUNCTA fixa F, f, vocantur Ellipſeos Foci, ſeu UM- _ 
BILICE. 4þ T HETAS 


N 


REC TA Aa per focos ducta, & ab Ellipſi utrinque 
terminata, dicitur PRIMUS vel MAJOR Ax1s, vel LATUS 
TRANSVERSUM, vel Axis PRINCIPALIS, vel TRANS- 
' VERSUS. 0 en 

— BD LE 
PUNCTUM C, ubi primus axis Aa bifariam ſecatur, 
| appellatur Ellipſeos CENTRUM. OUR RD a 'RECTA 


— 


LIBER SECUNDUS 
RECTA Bb per Ellipſeos centrum ducta ad primum 


axem Aa perpendicularis, & ab Ellipſi utrinque termi- 
nata, dicitur SECUNDUS, vel MINOR Ax!s. 


VI. 


Axes Aa, Bb, ſimul ſumpti appellantur CenxpbaAri; 
adeo ut primus axis Aa dicatur eſſe ſecundo Bb Con- 


J ATUS. 


VII. 


Axem As ORDINATA, & Mk ad Axem Bb. 
: VIE. 


METER primi in proportione termini : ſi igitur fiat, ut 
axis Aa ad axem Bb, ita axis Bb ad tertiam 5. tertia illa 
| ? erit axis As PARAMETER. | 


=. | | IX. 
1 ben rectæ per Centrum C ductæ, & ab Ellph 
J FER utrinque terminatæ, DIAMETRI appellantur. 

X, 


RECTA, que Ellip6 i in uno- tantum puncto c occurrit, 
urtrinque 


ju Arbus; & viciſſim ſecundus Bb primo axi Aa Con- 


=: Rrerz MP, MK, per Ellipſeos puncla, ut M, duct, 
. uni axium parallelæ, & ab altero terminatæ, dicuntur 
eſſe ad hunc alterum ORDINATÆ ; adeo ut MP fit ad 


TERTIA proportionalis ad duos axes, vocatur PARA 


DD i 23 
utrinque autem producta extra cadit, TAN ENS eſt in 
illo Ellipſeos puncto. N ' 


XT. 


IIIA axis vel diametri cujuſvis pars, inter Ordinatam 
& yerticem comprehenſa, vocatur ABsCISS A. | 


SCHOLIUM.. 


37. $1 puncta E, f. in unum coeant ad centrum C, Fig. 144 
conſtat Ellipſin mutatam iri in circulum, cujus radius di- 
dio fili CMC æqualis fir; adeo ut circulus pro Ellipſi 
Z haberi poſſit, in qua focorum diſtantia evaneſcat; quæ- 
9 cunque igitur in ay nies de Ellipſi fuerint demon- . 
a ſtrata, etſi maxima fuerit focorum ab invicem diſtantia, 
1 de Circulo tamen æquè vera ſunt, & æqualiter obtinent, ſi 


I modo ponamus diſtantiam hanc evaneſcere vel. nullam: 
= fieri. | . ts 


& & S % 


MF' cadit ſüper aF, & Mf ſuper af. Undo patet eſſe, 
r oboe ar redlt, 5.2 


+ LIBER SECUNDUS 
Hoc eſt, 2AF Ff MF Mf, 
Sed 24af Ff = Mf Me ob nd rationem. 
Ergo 2AF + Ff = 2af Ff. Unde AF = af. 
Hinc ſequicur 19270, ſurnmam redarum, ME, My, axi 
majori Aa ſemper æquari. 4 | . 
Nam MF — M= Af Af, 5 
Sci AF==af,- 155 
Ergo MF — Mf — Af —+ So PE 
240. Liquet focorum diſtantiam Ff bilccari a Centro C, 
ef. 4. Nam*CA=Ca; & AF=af, 
uc CA—AF=Ca—of hoc: el, ccf 


4 


 COROLLARIUM III. 


Tig. 12. Ao. Si a termino B axis ſecundi Bb ducantur ad duos 
* Def. 5. focos E, f, rectæ BE, Bf, patet triangula * rectangula 
CPF, BCf, efle æqualia; nam anguli ad C ſunt recti, 
&& latera BC; CE; Xquantur laceribus BC, , unde 
* 1 * BF Bf. | 
Hinc BF, vel 7 CA vel . 8 
Nam BF Df mas CA — Ca. 


Fig. 73- Eodem modo oſtenditur eſſe, 4 4 
Fb vel bf — CA vel Ca. Unde 1 


mo. Ax EM ſecundum BY biſccari in C; 


741. El. . BF bl Unde *BC — CF=FC— TF, | 


Ergo BC — = Th, & BC== Ch. 

2do. Ax EM ſecundum Bb primo Aa ſemper clle mi- 

45. Ell a. norem; nam BC A minor eſt quam BF, hoc eſt, Io 
= Oh 1; 

z tio. SI a termino ** . Bb, ranquam centro, 


defcribatur circulus radio BF ps; CA xquali, iſte cir- 
culus 


* : 


Di ELL TEES 23. 
eulus axem primum A4 in ipſis Ellipſeos focis F, f, 
ſecabit; rectæ enim, a puncto B ad focos FE, f, du- 
ctæ, ipſi CA ſunt æquales: ſed radius circuli æqua- 
tur & ipſi CA: unde rectæ, a puncto B ad focos F, f, 
ductæ, ad circuli circumferentiam uſque pertingent: cir- 
rulus . deſcriptus per focos cranſrr. 14 x 


COROLLARIUM | IV. 


41. Hinc ex datis axibus As Bb, facile deſcribi 
Nil Ellipſis; * inventis enim focis F, f, annectatur * Art. 40. 
um ejuſdem longitudinis cum Axe 9 8 & deſcribatur 


ie ut in Ts definitione. 


COROLLARIUM | Oe de” 


EY Oo dimidii axis Grand; Bb. ann 
rectangulo ſub AF & Fa, partibus axis * inter * 
cum F, & terminos A, a, neee Is 


Dico . AF F 
sir CA vel & BE . CFA. eee 


Et erit * BC= = BF —TF uuns, ad. vari 
i 184 ——— brich 


' F 1 * & 1 A ; 9 2 
Unde AF * Fa —= tt D — BC. 
4 . > $f *. © * — Is * 5 n » —_ ; / 4. 
AY - . * Y I 4 f J ' 
4 of . F - 
3 1 F i ** hu { tf 


4 A 11. TY: 


43. Stn Quatuor propoitionales. in -oqudtionem facik | 
Umie. con vertuntur, ex eò quod rectangulum ſub extremis k 16, El. " IS 
D _ quetur 


1 


26 


14 El. c. habent * reciproca: iſtæ autem quantitates, quæ inter 


8 quetny rectangulo ſub mediis; ita viciſſim æquatio ad vo | 


) 


LUBER SECUNDUS 


0 ON 


portionem reducitur, habitis magnitudinibus ex und aqua= © 

Honis parte pro extremis, ex alterd autem pro mediis. 
Na facta ex utraque æquationis parte pro æquali- 

bus rectangulis haberi poſſunt; & hæc rectangula 3 


le ductæ factum ex alterutra æquationis parte confici- 


unt, pro rectanguli lateribus ſunt habendæ; unde ter- 
mini in proportione invenienda innoreſcent. 


PRO POSITIO L 


THEOREMA. * 


| Fig »& 44. St ad axem primum Aa ducatur Ordinata MP, 


ab eodem axe auferatur pars AD, 21. MF e erit 


CA: CF: : CP: CD. 
Sit CA t. CF n. CP=x. PM ==. CD = = 1 
Cadat Primo punctum P ſupra centrum = 5-4 Mit! 2 
Erit re PF * minor, quam: 5. 1 


Et = — MP—+ N. ns 21 : þ 
Unde MEF vel AD minor, quam n MF 1 aD; 1 


Ac proinde AD ſeu M= AC -CP =. 
Et aD vel Mf =aC —+ CD = —_ 


Ph CFC RPE dr HU a 
prout punctum P cadat infra vel 9 focum F. 


Erit e etiam 3 = CP Ma og 


—— 


: _ — — 


ws - 
* —ͤ—ñ—̃— — 1 . 
. 5 5 „ 25 * 4 
* _ . e 5 i % *. ; ”% - 
: 1 / * . 
* 9 1 * 
. x 4 

4 

U 


EY 


qualia; 


5 Hoc elt; ex. CF: Cp: ED ve = 72 


D Um 1-26 
Hoc elt, e zur Ear; 


Sed & Mf=MP— 55 | 
Hoc eſt, 7t—+ 27 ＋ 22 = jy + mm + 2MX —+XXx3 


ac proinde, {1 membra prioris Aquationis reſpective 
ſubducantur ex membris poſterioris, reſidua erunt æ- 


Scilicet 4/2 == 4mx, 
Er Iz nx, 


Uade * t: mu x : 2, vel = 6 „Art. 43. 


Hoc eſt; CA: CE:: CP: CDs vel, 


2do. CAD Ar Punctum P infra C, & crit ſemper PE fig. 
major quam Pf; unde MF vel AD major, quam ME: 


vel aD, ideoque crit 


AD . MF e 
aD five Mf — C CD 5 Wb 


PF=PC + CF== n; 


Pf = PC— Cf}, vel Cf 2 vel m—as 
prout punctum P cadat infra vel ſaprs | focum 75 ; 


Eſt autem ME NIP —+ PF, | ED 
Hoc ell, It 2% + a. mb 0M 2 — K*. by 


Et LiF vim = MP woke PF. 
Scilicet, ff — 2 + 2% ==} = im — m xx, ac 


proinde ſi membra poſterioris æquationis reſpectivè ſub- 
ducantur ex membris prioris, reſidua erunt æqualia; 


Scilicet a am, 5 i 


; . 5 8 ; 


D 2 G  Corot- 


| Fig. 12. 
BED | 


Fig. 12+ 


: Fig. 13. 


— 4 


LIBER: SECUNDUS 


% Z 7 £2 - 
u 


Cosol ian 


45. Hinc, fi fiat CA vel Car, CE vel e 
ſemper e erit Mf AC E 1 70 ita & Mf= 


ac CD 1 _ in primo caſu, quando P ſeilicet 


ſupra centrum C cadit. 
Ca dente autem P infra "a erit ſemper ME = AC: 


Neo. ——— Et *r 


892 


— 
< 


PROPOSITIO. II. 


THEOREMA: 5 


& 46: QUADRATUM Ordinat⸗ Cujuſcvis Mp ad arem We. 


eſt ad reftangulum - ſub abſciſſis AP, Pa, ut jus * 


Lots Bb quadratum; ad De Aa „bee 


Dico MP: AP x Pat: B: © „%% 3507 
lic Cihme?. OF mom Chamnr, PM ancy., CD =z 2, 


Et erit MF = AC— CD, vel Ac CB t 2, vel 
, prout punctum P ſupra vel infra centrum G 


cadat. 


Unde erit MF au tne Rn Ee IO | ee 
Porro, PE = CF — vel CP—CF, vel CP + CF 
== X—- m5 © 


Ideoque PE == mm = 1 — xx; 


Sed ME=MP — PE; 
Hoc eſt, 1 2E + R == = m zmæ + XX. | 


— — —v— — 


3 | = | | Sub⸗ 


3 


. e 
„„ ü ĩðƷUuſ)ͥ . TITS nates IL _ 35+ "424.1 = IS 
1 . 5 , 


JVC n 
OY EIS SITIO ol eter > Or OR NOIR LS OK 
-+ a5 3g e * / - 7 4% 2 


Dei EAT „ 
5 gubſtituatur 7 x in æquatione, | loco ipſius 2 2 & * Art. * 
erit, e | 


1 mmæxæ 3 ES 


Ordinaris terminis-prodir, ff 
- | 199 = txx —mMmtt - umxx. 
| Unde * 9 : It —xx :: tt — mm: mts 


Hoc. eſt, MP: AP. x Pa : * BC: CA::Bb: Aa l 445. 


COROLLARIUM: I. 


47. QuaprRaTUM Ordinatæ cujuſcunque MK ad 
axem Bb, eſt ad rectangulum ſub axis ipſius ſegmentis _ 
BK, Kb, ut quadratum axis conjugati Aa, ad qua- 7 
dratum ipſius BW. 9 
Sit Bb. 2c. MK vel CP x. CK vel PM S 
Et erit, . 85 | . 15 | = | 
| *XPM :AP x-Pa :: Bb A, . * Art. 46. 
| Hoc eſt, y: tt — x :: 4c: ait, 5 
Unde * attyy = Acctt — Acc, 16. EI. 67-- 
© Vel Acc S Acett — 4ttyy, . IN | 
: Ergo Fx „ * I: Alt : 404, Ea | | * A rt: 4375 Fo 


Scilicer, MK: BK & Kb :: Aa: Bb. 


CoROLLARIUM-: II. 


48; Srr Ai ani WS; 2f, Ejus conjugatus Fig. 15. & 
Bb = 2c. Parameter autem ejus =p. Ordinatæ PM,, 
Parte CP, inter centrum & Ordinatas, =x, His poli- = 


tis, * exit ſemper, | A. 40, 
7 1 N PM 


Def. 8. 


* Cor. 2. 
20. Elem. 6. 


A: AP x Pa 2 Bb: I w} 
Vel yy: tt — K:: 400: 4th. 
Sed * As: Bb:: Bb: p, 


Unde As W Aa: p; 5 


Ergo Bb: Xs p: Aa. 


Ideoque yy: it —xx * P 21. 


5 Ita & = it — 27 


LIBER SECUNDUS 


Ductis autem in ſe invicem primæ & poſtremæ pro- 


 Portionis terminis extremis & mediis, crit Yy=cc=, 
ccxæx pxx, 


Er cum hæc proprietas de cennibus Ellipſcos 8 


vera lit, atque eorum ſitum quoad axes conſtanter de- 


18 Art. 48. 


finiat, | ſequitur æquationem yy cc — 


amulim exprimere & determinare. 


COROLLARIUM III. 


3 © ur & y= 


- pr —=, Ellipſeos naturam quoad AXES Free 4 & ad 


49. Hinc uadratum Ordinatæ cujuſvis MP ad 
axem Aa, eſt * rectangulum ſub axis partibus AP, 8 


ur dannen p, ad ipſum axem Aa. 
: pr, 
P: Aa. 


Nam Ge tt —xx: 


Hoc eſt Mp: * x Pa :: 


_ Cor- 


D ELIPSL WE - on 


| ConoLLAkTUM IV. 


# 


50. $1 ad arem As ducantur dur Ordinatz Mp, 
NQ; quadrata earum erunt ad ſe invicem, ut rectan- 


gula AP x Pa, K s W ſub axis | Parcibus con- 


tenta. 


Scilicet Mp: Nc. AP x Pa ;AQ x Qs; g 
Nam WP: Ab „Pa: BA A. 1 2 „ At-46. 
6g NQ: AQ Qs: Bb Xa. 72555 
Ergo MP: AP x Pa :: NQ: AQ x Qs, 
Keoque P. NO AP * Pa: Aq Qs. 
2 1655 'COROLLARIUM V. 


Fr. Sr per punctum quodvis P in Alerutro axiunz 
conjugatorum Aa, agatur recta MM, alteri axi Bb pa- 
rallela, ea Ellipſi in hohe. 1 occurret a 8 P 
ene eile EN 
RꝝCTANH MM Ellipſi oceurrere matlikeltum eſt; ex 
es quod axis Bb ei oceurrat in punctis, B, 5; ideoque 
*erunt. MP, MP, ordinatæ; ac Proinde carundem l Def. 7. 


ccxx 
drata MP, MP, cidem quantirati cc — en = 


ergo MP MP. ; 1 ; _ 


/ 


COROLLARIUM VI. 


* —— > 7 hs + 5 58 8 irre 
1 ; 4 # w 3 2 3 & — 1 » 


CONN 


n ef bo Chu ſar 9 cc 7 „ * > wort major fu- Art. 482. 


erit CP, vel Xz ex utravis _ cent a hoc eſt, quo ma- 
jor 


- ** 
Zee 
—— — 
— — 


* 


$2 


© . — 
— 


5 
— r — — ——— — — 
* — 
— — A — —— — i ee ns . - 
— — — . . nee erties — une ERS. oe 
* — 


L IB ER SECUNDUSs 
jor fuerit quantitas ſubducenda _ eo minorem fore PM 


vel y; adeo ut, fi CP vel x ipſi CA vel z. fuerit qua- 7 


C hinted 


lis, hoc eſt, ſi quantitas f æqualis fir iph cc, pror- 


Tus evaneſcar PM vel y; & & contrario, quo minor fuerit 
«CP vel x, eò major erit PM vel 95 ideoque evaneſcen- 
te CP vel x, Ordinata PM (quæ in hoc caſu fit CB) 


maxima erit omnium ad axem Aa Ordinacarum. Unde 


Pater, 


rectæ alteri As parallelæ, has elle endes in iſtis punctis 
B, ö; & contra. 

24 PUNCTA Ellipſcos inter A & B comprehenſz, 
co longius ab axe AP diſtare, quo remotiora ſint a 
puncto A; illa autem, quæ inter B & à contineantur, 


axi £0 ” MY Propiora, quo remotiora ſint a 0 B. 


 COROLLARIUM VII. 


13. 81 Pare" P & P que remota Gee. a centro C 
Ordinatæ MP, MP, ex eadem axis parte ſumptæ, erunt 


xquales ; cadente enim puncto P ſupra centrum C, erit 


7 LCXX 


— Ant. 48. PN vel * 1 Fd erit can, 2 8 P infra Cc 


e S131575 | rexx 
1 INI Fel cc — 7 Sed cum cb oa x ex 


altera centri parte æqualis fit ipſi CP wd * ex for din, & 


CEXX 
cum cc & tt 3 ſint conſtantes, erit CO EE 


44 


„ 0 


= ce" =, ; unde. A vel PM = PM. Lewe 5 


n 


1980. S1 per terminos B, b, axis unius Bb, ducantur ” 


; 200.0 TI III S 3 Fo = 33 
ſi recta MM Ellipſi utrinque occurrens, ab uno conju- 
gatorum axium Bb bifariam ſecetur in puncto K, ea 
erit alteri conjugato Aa parallela. 


 Ducrtrs enim ad axem Bb parallelis MP, MP, con- 
ſtat rectam PP bifariam & ſecari in puncto C, quia MM *: Elem. 8. 
biſecatur in K; ideoque PM, PM, erunt Ordinatæ æqua- 


les; unde Krecta MI ipſi Aa parallela erit. 33. EE 


CoROoTILARIUM VIII. 

54. S1 intelligamus er partem BA parti Bah _ 
ſuperimponi, hæc illi perfectè congruet, hoc eſt, pun- 
a A & M cadent ſuper puncta a & M, cum omnes 
perpendiculares Aa, MM, bifariam ſecentur in punctis C 
& K; eodem modo probatur partem ABa ipſi Aba per- 
> fete congruere & eſſe æqualem: unde liquet Ellipkn 2 
Z Aduobus axibus ſecari in quatuor partes æquales, & ſimi- 
A4es, ſitu tamen diverſo. Nam bAB & Aha ſingulæ ſe- 

|. miellipſin conficiunt; auferatur communis pars ABC, 8& 
erit AbC—aBC. Simili ratiocinio  conſtabir, partenn 
ABC zqualem eſſe parti abC. OK 


PROPOSITIO I. 


RY 


{THIQDEMA vio LE 7 th 


55. SI per terminum A ipfius Axis An, agatur recta 
LAL Conjugato Bb parallela, & in utrovis angtlorum aAL, 
AL, recta quecunque AM; dico hanc rectam AM EL. 
Lpſi iterum occurrere in alio puntto, M. 


.  SUMPTA enim ſuper AL, ex alterutra parte puncti Az fig. 17. 
recta AG ipſius axis, Aa Parametro p æquali; agatur GF 


- BB iph Az parallela, rectæ AM ( productæ, fi opus) in 
Fo, | „ pundo 


. 


=} L1iBER: SECUNDUS 

puncto P occurrens. Capiatur etiam ſuper AL lex er 
dem axis parte, qua AM) pars AL ipſi GF zqualis, & 

ab altero axis Aa termino @ ducatur aL; dico —— 

M, ubi hæc recta ipſi AM occurrat, eſſe in Ellipſi MAM. 

Srr enim MP ipſi AL parallela, & Aa==2t, AG== 


. GP vel AL==a. CP. PM Ay. Triangula: 
Art. 15. autem AGF, MPA, ſunt * ſimilia. 


Unde AG: GF:: MP: PA, 
Hoc eſt p: a 2 1 a Ergo 7 Io 


5 
* z. EL. 6. Porro ob triangula LAa, MPa * 8 erit, 
AL: Aa :: PM: py 


= 27 
Scilicet @ : 2 3 » : =, > Unde Pome — 2. 


Erit igitur AP x Pa = —2 
sed Ab tx. Et Pa = tærx, Prout Paadam 2 
ſupra vel infra centrum C cadit. 3 
Ergo & AP * PI -x, 


Ideoque 7 — tt - A, 


pax 
Er 3 WY | 
Art. 48 XErit igitur PM Gad ad axem 4 hoc clt, 
8 M ſt ad Ellipſin. 


COROLLARIUM I. 


* 


56. Hine ex dato Ellipſeos axe A paramerro 2 
duQtique per iſtius axis verticem A recta AM, in utrovis 


an e . AlL, facile innoteſcit * M. 


co Ro 


Di: EE 532 


'COROLLARIUM- WH. | 
57. MANIFESTUM eſt, nullam aliam rectam, præ- 
ter LAL, Ellipſin tangere poſſe in puncto A; ea enim 
unica eſt, quæ per punctum A ducta, ipſam LL non 
ſecet; omnes igitur aliæ in angulo PAL neceſſariò ca- 


dent, | ideoque Ellipſi OCCUITENT in alio punct 0 M. 


THEOREMA. 


58. Ouxxs Diametri MCm bifariam ſecantur in Cen- Fig. 15. 
tro C, & Ellipſi in duobus tantum punitis M & m oc. 
We... 55 ET 

_ Dvera Ordinata MP, ſumatur Cp ipſi CP zqualis; 
ex puncto autem p ducta pm ipſi Cp normalis, diametro 
MCm occurrat in m; triangula igitur CPM, Cpm ſunt 

_ *ſimilia, & F æqualia; 1 CM — Cm, & PMA * 4 EG; 
Sed Ordinatz a centro C zquidiſtantes ſunt & æquales, « an. 53. 
& PM eſt ex Eypocheſ Ordinate, ideoque pm erit etiam 


Ordinata, & punctum m eſt in Ellipſi. 


1 


PorRo {i fingamus rectam aliquam ipſi Bb paralle- 
lelam a puncto C verſus A moveri, liquet partem pa- 
rallelæ intra angulum ACM contentam conſtanter au- 
geri, partem vero inter rectam CM, & Ellipſeos por- 
tionem AM incluſam, Ordinatam ſcilicet PM, continuo e 
* diminui; unde patet rectam CM ad Ellipſin magis * Art. 522 
magiſque accedere, uſque dum ei occurrat in puncto M. 
poſtea autem magis magiſque recedere; non igitur re- 
cta CM Ellipſi iterum occurrit in alio puncto præter K 
ex cadem axis parte; & cum idem oſtendi poſſit de rectæ 

ON 155 a „ 5 Cm, 


, „ 


LIBER SECUNDUS 
Cm, ſequitur Diametrum MCm Ellipſi in duobus tar 


tum Ppunctis M & n Occurrere. 
DEFINITIONES. 


| XII. 


Fig. 18, 19, SL per ip punctum e M. 3 Dia- 
0 . meter MCm, Ordinata MP ad alterutrum axem Aa, & 
rrecta quædam MT ita, ut fit CT tertia proportionalis | 
ad CP, CA; Diameter SCe ipſi MT parallela, di- 
citur eſſe Diametro MCm CONJUGATA ;. & viciſſim, 
Diameter Mm Co xjuATA eſt ipli Ss, adeo ut Mm, 
- Ss, ſimul ſumptæ appellentur DIAMETRL. CONJUGATE. 


= . Nu 
Owners . ab Ellipſeos punctis ductæ, uni ar 


ametris conjugatis parallelæ, & ab altera terminatæ, vo- 
cantur Ox DI NAT ad illam alteram; ita NO, Diame- 


—_ - |... mo Ss . eſt ORDINATA ad Sni em ejus 
= - 18 421 XIV. 
Tail oroplbltilibai ad duas Benet Conijig 
tas, vocatur PARAMETER primi in proportione termi- 
= ni; tertia ſcilicer = rr ed Mom, Ss, PARAME= 
{ | „ TER eſt Diametri Mm. 25 
_— * CE „Cena þ 
| | ber 22>. 95. sir CA Dr, r; r =. Et * exif, | 
KH | CP: CA CA! CF, . 
Hoe eft, * i =, 990 3 1 
C4 gf FI3 3C) - {T9994 23 34 Krill * 
El. Sed *: "i '= © 8 1 2128 11901 


, * —— 
n 


ci »Y 4 vs 44 


(Dx EB TI P'S J. ; 


tt 
Ergo * FED... e 
Vel 5x t It — AP x Pa. 5 
05 een POSITIO v. e e teu 


8 TRHEOREMA. 
60. 81 per terminos M, S, duarum Diametrorum Con- 
ugatarum Mm, Ss, agantur ad Axem Aa Ordinatæ MP, 


SK; dico Abſciſſam CK eſſe mediam proportionalem inter 
= Gute ai. ab alterius_ Samut: MP 2 fata. 1 e 


| Scilicet & CR ans — AP x Pa, | Tg 17. El. 6.— 
Sit "Chan; CP =x; PT =. CK as. b. eit, 


AP * Pa n — ani Yes AR FRA ; Ken 
Et AK x Ka== tt — um, 5 H 1 | | 
Sed * DD — — ax, : ihe : 5 , | | | *-Art. 59. 


Unde AK * Kunz 


Hoc Poſito Kerit, Art. 50. 


aa FI} 


AP X Pa: ; AK « "Hae N= K KS; 


Sed PM: KS :: TP: EK ob. ciangls * TPM; ES 
mila; „ s te if |= 


Unde AP * Pa: AK. * Kon TP: (T. 
Hoc eſt, :; * + xx um :: 55: um. wt £7 
Ergo * mmsx == 555% —+ aua — mi, aides * e 16. El. G. 
& tranſponendo erit, 2 AD bad 
mmæ f um xx =; 7 : 
Vel im == ox, 1 egi 


5 NE" may . 
Hoc eſt 4 C= Pa. . | 
DAY Co 


7-2 | L IB ER ss 
COROLLARWM. | TE 1 


61. SUMMA quadratorum | ex duabus diattetris con- 


jugatis Mm, Ss, Een quagracorum EX duo- 
bus axibus Aa, Bb. 


> 


| Dico 8 — . + #4 x4 Bb. 
* 5, El. 2. Sit cat, Bb z CP Dx. Et Lerit 


E CA—CK=AK » Ka. . N 3 
* Arr. 60. Eſt — An, & *EK=AP x Pa== tx. 

* nde CA—CK, vel AK * Karr. 
* Art. 48, Porro * CA: EB :: Ak x Ks: SK. 


2 
cc xXx er 
} nn: 2 ax 3 K; 


Et CA CB 2 Ap i Pa: PM, EW 
Vel 1 ce „ RE _ Xx os The FM, — 


* a GA. 
747 El. Jann vero cc —+ BM = Xxx Fe a 


Et c R — RS En — xx is —__ 


L £ 


Unde CN — S N — 7 (nab 2 &= — 1 
mutuo deſtruentibus " 5 a 


* 
* 
** 7 


Sed EA d=. ff + Gba 1 & 
. — FR Gd 3_ 27 2 : 


Ergo Gem ARID, 


— — 


| Y Hoc et Nw — 85 BR. * B, TY 


| %% u o 


D 2 EL LIP S 7 os 
PROPOSITIO vi. =” 


'THEOREMA. 


62, QUADRATUM Ordinate eajuſoir- ON ad aol 
trum Mm, eſt ad rectangulum MO'x Om ſub abſeiſſis, 
ut quadratum efus PIT Ss, ad Nan. _ 


Diametrs Mm; 


Dico ON : MO » Ons: 22 $2 Ma. 
Ductis enim NQ, OH ad axem Bb, & OR ad jus: 

conjugatum As parallelis, occurrat OR Ordinatæ N. 
(productæ, ſi opus) in puncto R. 

Sit CP=x; PM)); CA =—t?; PT; HQ vel. 

ORS. H b. Tangas, autem CRMs CHO ſunt 


& ſimilia, — | N 2. El. 6. 
Unde CP: PM:: CH: O, | 
Vet a a 20 vel RQ. | „ | 
Triangula etiam MPT, NRO ſunt f milia, . 5, 6-0 


Unde TP: PM:: OR: RN. 

Ve 1 6M RN. 
His 3 erit in figuris 1 "ie SE | 
NQ=RQ—RN, vel RN—RQ=2— ” 2 2 — 2.4 


* N 


Unde N= 2 — . 


5x 55 
Ec in fig. 20, 3K. me =2 +2, 
Ergo NZ ay | 


K* 75 55 | 
Icdeo- 


= | ILTBERKSE C UND U 8 
| rel in N 2 19, 39s & 21, erit, 
| | x : > ** 
Rurſus in ls, rb, ad oo. 
| * tw CH—+ HQ==b — a, 0 
Et in FN ez. wan TY 
| HN CH vel cdl 


ac Proinds in figuris 18, 19, 20, 21, 


Eric Q= aa = 2 —+ 15. 


3 Porro * Ab * Pa: AQ 121 G. 
| Ve * **: 2 it — 44 = 2ab—bb : 797 ee | 


*5. El. . (nam *AQ x Q A If 4. 1 45 ) 
Jn | Unde N ttyy.-aayy = . = 
TEA e 5 
$ ed N . bbyy — 290 ao hs 
„ 
go 2 iti, <0 .— 28 = = hyp; 
SN AMA It — Xx. 7.1 


. 
A 1 . 


1 


| 5 ak 
* Art. 50. Eſt autem 2 » Nam Kun t xx, 
Hs tt xx 


| Hhy ; 97. 5 
5 Unde r 5 divdendo per v. 
| Erit - -i@ je EY a 2 9 „„ 
1 77 — —— ä a 
Duca} autem hac poſtrema æquatione in er. 8 cant 


lata bb. ad alteram partem, erit, 3 10 
12x UH XX = BAXN — x * þ 5. | 


mx OR 7 


Vel 


AD E L LIS I. 41 


a2 — bb : 
Vel w = 2 = Do — (reducta ſcilicet bb ad e- 


andem denominationem cum fractione) unde ( ducatur 


. aax+ 
primum æquationis menibrum Viz. 7 in ek 5 alte 


rum vero, in quadratum ipſius 1 — xx, ipſi ir K* R= Art, 59- 


qualis ; vel, qu uod codem recidit, fG 1 numerator Tractionis 


* * — 
1 Pu 75 — in ſimplicem 7 Du multiplicetur) erit, 
+ 2 * i 1% 


ar =t"xx'— aaurtex — 5b. — txt i aax* bbttx ; 
& auf end utrinque aax?, reanſponendo- —aatiitx, & 
dividendo per !txx, evadit, LON | | 


* bbtr © 
act + 
$a | 
m—_ vero fs bat a =P Cm Z; crit, | ob rriangula 
CPM, CHO *ſimnilia, 1 5 l . U. 5 : 2 2 : | #3 V 2. El. 6. 
d: (CM: 6 CH: 2 An 4 rl 12201740 an 
FOLIAGE £10 1293097 ;f 9113 WN NI i 


bz. 
vel e * 2 biz Mr O. „It Zint 


N xz IE 
Unde MO O . = —. „4. El 5. 
E 


Potro, triangula ORN, CksS, anc *fimilia, 2 . Ne 7 


=: 


Unde ON: TS: GR CK, 


On Phe 
Yee eſt, aan s ee er; * Art. 60. 


| 024 217155 apes ng ; 5 4 na 


* 
o 


» » 6 


1 * 
SS: 13 2. - $a k 4 14s 


inte: ON:@8:: MO x ; Om: . nk 
Done has 


Peroamando GN: MO „ e ES: NI . Ma: 1 
Sp: | CoR- 


* 


Fig. 22. 


LIBER SECUNDUS 
-CoRottariuxe UNIVERSALE.. 
63 MANIFESTUM eſt quæcunque fuerint demonſtræ 


ta in Propoſitione ſecunda, de duobus axibus Aa, Bb; 
ope hujus Propoſitionis locum habere apud duas quaſ- 


vis Diametros Conjugatas Mm, Ss; & cum art- 
euli 47, 48, 49, SO, 51, 5 2, 53, 54, 55, 56%, 


57, à ſecunda Propoſitione clare. deducantur, verique 
fint, utrum Angulus ACB rectus. fit necne, conſtat, ſi 
ponamus rectas Aa, Bb, in iſtis Articulis non eſſe axes, 
ſed duas diametros conjugatas quaſcunque, eos adhuc ve- 


0 5 v 
ros fore, demonſtratio enim eorum prorſus. eadem erir.. 


. CoRoLLARIUM II. 
64. Cult articuli 2 & 57, æque vert fine, five 


Aa, Bh axes fuerint, five Diametri conjugatæ quæcun- 
que Mm, Ss; ſequitur, lineam MT per terminum M 


Diametri eujuſvis Mm ductam, ipſi autem Ss conjugatæ 


dato puncto tangere poſſe. 


cum Mm parallelam, eſſe cangentem in puncto M., 
eamque eſſe unicam, quæ Ellipſin in illo puncto tange- 
re poſſit. Et vice verss. 
VUnde conſtat, unam ſolummodo rectam Elliplin un; 
Cogor LAN, 1k | 75 5 | 
65. Hinc, fi per Ellipſeos punctum quodvis M, 
agatur ad alterutrum axem Aa Ordinata quævis MP, 
& ſumatur recta CT, ex parte puncti P, tertia Propor- 


nalis ad CP, CA, & jungatur MT, liquet hane re- 


ctam MT eſſe tangentem in puncto M - nam MT dia- 


„ 5.35 6, OMMO ohio 


HG 


- -angulos.. 


Et vice versa, ſi recta MT Ellipfin-in puncto M tan- 
gat, & ducatur ad alterutrum axem Aa Ordinata MP ; 
erunt partes CP, CA, CT continue: proportionales; id- 


eoque C x.CT=CA. 
COROLLARIUN IV. 


66. $1 in definitionibus 12, 13 & 14% & in duabus 
ultimis Propoſitionibus ponamus rectas Aa; Bb, non eſſe 
Axes, ſed duas diametros quaſvis conjugatas, conſtabir 
adhuc harum Propeſitionem veritas, eadem enim erit 
demonſtratio, ut ex ſola Figure 22 inſpectione patet, 
cum ex ſimilibus triangulis CPM, CHO, & MPT, NRO, 
eadem eliciatur proportio, ac habitis Aa, Bb, pro Axibus 
_ Ellipless. 2 TH LE 
VUnde liquet conſectarium præcedens æqualiter obtine- 
re, five Aa fuerit Axis, five alia quævis Diameter; 
Patet etiam, Diametros Conjugatas Mm, Ss, ex hac 
Hypotheſi, pro axibus haberi poſſe; ideoque duos axes 
pro diametris habendos, quæ inter ſe rectos conſtiruant 


PROPOSTTIO VIE 
| | TREOREMA. | 

67. Sl, in Ellipfi ducantur diametri quevis conjugate Fig. 23. 
Mm, Ss, axes autem Aa, Bb; dico parallelogrammum ſub 
diametris Mm, Ss, æquari retFangulo ſub axibus Aa, Bb. 

Per puncta M, 5, agantur rectæ MD, S ipſis Ss, 
Mm parallelz, ſibi mutuo occurrentes in D; producta 
autem MD occurrat axi Aa producto in T; & a pun- 

cto M demittatur MP ipſi Aa normalis, & *erunt MD, * ar. 52. 
SD tangentes in punctis M, S, & CMSD parallelogram- 63: 
mum ſub ſemidiametris conjugatis CM, CS, & * æ- 36. El. i. 

— %«öͤ; quale 


_— 1 LITDERNLISEUUNDVUS 
quale quartz parti parallelogrammi circumſcripti & ſab 
ipſis diametris Mm, Ss, contenti, ex eo quod Mm, Ss 
Art. 58. *bifariam ſecencur in centro C. Demittatur CE ipſi DM 
* Art. 47. normalis, & crit rectangulum CS x CE X xquale paral- 
| ce CD; dico igitur eſſe CS x CE=CA x 


— — : rectanguli ſub axibus; fir CA. CB c. 
CPS. | 
* Art. 46. Et erit 3 Pa: CB: MF, 
5 Hoc eſt ER rer: crit . F. 


| cFeexx 
245. El. 1. Unde * Nur N 


* Art. 65. Parro * CP: :CA: FO 


ft 
Vel *: 85 3 -. Ergo pr cr 
x 
| 44 
| animate 
1 
r 
Ed MT ==xx—+ Comm 21 — . 
AX tt 


* 4 El. 6. Triangula autem MPT, CET ſunt * ſimilia ob angulos 
ad E & P rectos, & ob angulum ad T communem unde 


MT: MP :: cr TE: 


I cex x | 74 -* gGee -» 
A fi ns wn. 22 woes. 2 — 
XX bp. ' & Xx 1* — H{XX + COXX 


4 
Unde — "NRA ES 


* — tt —- cox 


car 
n Porro + TS=CA — TB—CM att —an 77 


EOS . n Vp COXX 
Et CE X DM — — — == ttc, 


BP ab OOXN — tx | 
Sed 


Du, 1.1% 5 =” 
Sed free C x TB, | 


Ergo G&S Cb, nam BNA = . 
Vel CE x Cs, hoc eſt parallelogrammum CD=CA x CB. 


COROLLARIUM. 


68. Hinc totum parallelogrammum e circa diametros 
Mm, Ss, deſcriptum, æquatur toti rectangulo ſab axibus 
Aa, Bb; ideoque parallelogramma omnia, circa datæ 
Ellipſeos diametros quaſvis conjugatas deſcripta, erunt 
inter ſe æqualia; utpote quæ eigen 9 ſub axi- 
bus facto æquentur. | 


PROPOSITIO | VI. 


THEOREMA. 


69. IN Mig, cujus centrum C. f 7 per pumctum quod. Fig. 24. 
is M agatur ad axem Aa ordinata MP, & ad tangen- 
tem MT per idem punctum ductam normalis quedam MG; 
dico eſſe ſemper. CP ad PG in ratione dats axis ee Aa 
ad parametrum ejus p. | 
Scilicet CP: PG :: ; Aa: 24 | 
Sit CA vel Ca =; CP== x; me 5 & erit 


ä it tit 184 Mit! I | | 
*CT = pt SED Woh 2 n 


a 
troy 


jam 1 TPM, MPG, 090 *lamilia, 3 8. El. 6. 
1 IP? PM: : PM: PG, | | 


it — xx F . 3 
Vel 7 —＋¹ Sy "OM ,Bþ 


xx 1 


1 * Pi tra Clay: E > <6 


Hoc eſt, CP:PG 3 AP „po: PR, 2 Sed 


46 LIBER SECUNDUS 


. 49: Sed KAP » Pa 3PM tt Ant As 
 _trgo CP: PO; Aa: p. 


COROLLARIUM 1 


70. Hine rectangulum MP x PC: PN: Aa: p. nam, 


idem poſitis ac in e erit FP PC vio 
XX. 


Att. 49. Sed & yy: —— 5b 275 
Vel tt — xx: y :: ut: 1. 


Hoc ſt TPxPC: PM: Aa: 5. 
PRO PO 81110 DX. 


TREOREMA. 


Fig: 25 & 71. S1 in Elligh ab extremitatibur A, a, Diametri cu- 
26. juſois Aa, agantur redtæ AO, ag, Ge parallelæ, & 
alia quæpiam retta MT quomodocunque contingens ducatur, 
dico rectangulum ſub reftis AG, ag, equari quadrato . 
* Diametri CB, ſemiconjugate aus Aa. 


| | Scilicer AG X ag —CÞ. 
Fig. 25 Si tangens Gg per exrremitatem B tranſi it, res con- 


b ſtat; nam ob parallelas, AG „ 5 
rig % Non autem tranſeat per B; ſed Cg, Aa, productæ 
conveniant in T; ducanturque er punctum M recta 
MP ipſi AG, MO ipſi Aa pa le | 
Art. 66. Quoniam  jpirur T6: CA:: 2 CA; CP, 
„e Bs. _ Erit Xx TC: CA:: TA: AP; 
A Sed *CA== Cs, 


DI ELLIPSH ED gy 
Ergo Ca: TCD ADP :AT, 1 
Et * Ta: TCM TP; AT,, pe 18. El. 3. 


Unde * ag: CN: 3 PM:AG, 3 4 . *2ElmG 
Er AG * ag NM „Ni. - 26 os | 
. Sed PM *CN==CN «CO ages GB, 15 5 ar. 65. 
x oo. W Ol 2 2 


* AG x. ag = CB. 
PROPOSITIO. X.. 


 THEOREMA.. 


72. 81 hoy Ellipſeos punctum quodvis Me SALTY e 
focos E, f, rette MF, Mf; & per idem punftum tangens 
TMS; dico lum FMT ab 1 tangentis parte FM 
& reffd MF altum; æquari angulo fMS ſub e tan- 
gentis parte MS &+ retf4 Mf comprehenſas 

_ Scilicer angulum FME.=fMS, _ 
Bn role on E, V, rectis FD; 2 engen 
i TMS perpendicularibus, producatut axis Aa, donec 
tangenti oceurrat in T, & 10 t MP Ordinata ad-axem,.. 
Sit CA vel Ca t; CF vel D = n; Pe, 
me it 1 


Et rerit — 1 = — * e „ . = va 16. El. 6. 


Hoc ſt; MF. = 2 TE vel CT cr Tf Att. 43. 
Sed * TF. Tf =D: N Ga nee, 10 45 
Unde MF: Mf :: FD: fd; ac bauch ink MD; 5 

F Ma, erunr Lene; de guli EMD, f Ma, Arne £1, 8 


FMT, f Ms, lateribus homo! vs. DE, E WO erent. 
zquales. | 


- = 


Con- 


Fas 


WW 


> 39:A 3 


Fig. 28. 


LIBER „ 


Ee 
A . — 2 * a 
7 f 4. 0 7 * * % 
if 3% 3 1 53 
* « ud ut 4 - 


4 Co ROLLARIUM: 1. 


73. bs ſi ab Ellipſcos puncto quovis 1 "TA ad 
Focos F, Þ rectæ MF, M 22 & per idem | unctum M recta 
t 


T Ms, ita ut angulus- FENMIT 2 angulo f MS; 
© conſtar rectam IMS Ellipſin rangere in unge M.“ 


« 


| COROLLARIUM, „ 
74. Si ab Ellipſeos FIR F, f nd punctum wk 


„ bee V inflectantut dd 8802 EV, f V, quarum una 


FV axi majori Aa zqualis ſit, altera FV. a perpendicu- 


: 10 EMS in ſe demiſſo bilgceng in T, er 


illud TMS Ellipſin range tan TIA bro 05 | 
Secet enim pe Lig * 175418 Jrectam1f v 1 88 


r ) in pun N & jungatur FM; ergo ob 


„hp. 
* Art. 39. 
* 15. El. I. 


hr 4 em 


of} 23th 


„ > 


xquales TV, IE, 8. ommunem TM, erit latus 
VM ME, & an ngulus;T V = IMF. Unde exit ME 
——Mf—MV— Mi Aa, axi majori: ideoque pun; 
fem: M *-eſtin Ellipſi. Sed angulus,TMEF=TMYV :, & 
*FMS—TMV ; unde TME == f MS, &. recta TMS 
Ellipſin * rangit in puncto M. 
Et contra, fi recta TM Ellipfin tangit, exit V * 


a A qualis Axi majori. Nam ob tangentem /T'MS erit an- 
Art. 72. gulus * FMI F Ms. Unde & FMT =—TMV; ſed an- 


guli ad T, ſunt æquales, utpote recti. Unde triangula 


6. El. 1. EMT, VMT. * xquantur, ac proinde FM — MV. Sed 
An. 39. 2 N AG, Axl e, . MV. — Mom 
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DI BTLISSL Te 


PROP OSITIO XI. 
THEOREMA: 


75. 81 per 3 terminum A Diametri Aa ww 29. 
tur recta DAE, conjugato ejus parallela, duabns aliis con- 
Jugatis diametris Mm, Sc, in punitis D & E occurrens; 
dlico rettangulum ſub iſtius parallele ſegmentis, DA, A E, 

1 quadrato ipſius BC, dimidie n Bb, 


| Scilicet DA & AE = Bc. 

| Ductis enim per extremitates M, 8, diametrorum Mm, 

Ss ordinatis MP, SK, ad diametrum Aa, fiat, 
Cm Si CPS x; PMW, Oe 


Exit . . Ab * ren ar, Te Art. S8. 
Unde CZK aw rr ——+ ** ==XXz | 

kt. AK « Ka CA—TK an, e eee .. 
Jam vero, * BC: CA: MP: AP 3 U 24; nag 4b 


Hoc: eſt cc 2 r 2: UZ 2 = AP x Pa. 


Leoque CESS & CK==2Z 5 


1 


Porro * CA : TB: AK «Ke: RS, e 


& 63 
COXM 
Scilicet t : cc TEE ne Unde mtg 


Ob * n autem n rrangula CO CAD, erit | * 2. EI 6 


CPE PM=: CA: AD, 
Vel * ns :Z=aD. 


— Sos 


| 
| 
1 
| 
| 
| 
| 
| 


$0 LIBER SECUNDUS. 


Ita & ob ſimilia triangula CRS. CAE, 
Erit CK : 5 CA; AEg << 


3 3 . Unde AE. : 
16 Te 5 
HE BY D A YO. x — == 8 
| conor Ani | by 
„ 76. Hixc per articulum 66, fi recta DME duobus: 


axibus Aa, Bb, in punctis D & E occurrens, Ellipſin 
tangat; & per punctum contactus M agatur Diameter 
Mm; erit rectangulum ſub tangentis partibus DM, ME, 

zquale qua: Temiconj jugatæ Cs cum — Min. 


P RO POSITIO * 
5 | THEOREMA.. 


Ig, 30. „ Sr tangat Ellipfh n refla aveliket ME, axi in E 0. 
| | 64 ac fi a puntto-contatius M agatur ad axem. Or- 
dinata MP, ut & e centro C recta CS tangenti ME pa- 

rallela, equalis vero ſemidiametro Con jugatæ cum diametro 

Mm, que per punitum contacts M ducitur; dico quadra- 

rum tangentis ME eſſe ad quadratum ſemidiametri SC ei- 

dem parallelæ, ſicut Acre. EP inter Ordinatam MP C. 

pundctum concurcils E, ad rrercept am PC inter — Or- 

dinatam MP & centrum Gl AA H AD * om 


3 


Scilicet ME: TS:: SEP RE 5 
Producta enim Fm, 6 EM, axi Bb, conjugato | cum b 
* Art. 76. Aa, occurrat in, D; & * exit DM «ME. C. 5 
1. Els. Sed * EM: Mx ME : EM: MMD. 


7. & Unde EM: CS :: EM : MD:z * EP: PC. . 


3 a: - 1 


LIBER TERTIUS 


| HYPERBOLA 
 DEFINITIONES.. 


; & 


INT F& Ff puncta in plano aliquo fixa, & f MO Fig 3% 


Regula ſatis longa, cujus altera extremitas f pun- 
cto f ca lege applicetur, ut circa f tanquam 
centrum liberè rotari poſſit: jam ſi ad alteram Regu- 
læ extremitatem O, & ad alterum punctum FE, anne- 
ctatur filum OME, (quod regula vet longius vel bre- 
vius eſſe debet) & circumagatur Regula circa centrum 
5 interea dum filum OM, ope ſtyli vel paxilli M, con- 
tinuo tendatur, & pars ejus MO Regulæ arctè juncta 
& velut agglutinata teneatur, curva AX paxilli motu de- 
ſcripta, appellatur HYDERBOLX PORTioĩk 
CoNvVERSA Regula ad alteram partem puncti E, re- 
liqua HYPERBOLE roRTIO ſimili prorſus motu de- 
ſcribetur. a | 5 
Sep fi, manente cadem & Regulæ & fili longitu- 
dine, Regulæ extremitas puncto E, filum autem puncto 
f adjungatur; eadem ratione deſcribi poteſt alia curva 
xaz, priori XAZ omnino ſimilis & æqualis & ad ver- 
. * 18 | 2 | ticem 


ww _—— 
= 


72 


” LIBER T ERTIUSC 


ticem oppoſita, 10 uz etiam HyPERBOLA dicitur ; uo 
ut XAZ, xaz, ſimul e HYPERBOLE oO 


SITE. Foe 5 


q a 1 £ 
_ ' , a 5 h ned 
* > = * % 


II. 


PuxcTaA fixa F, f, vocantur e Hyperbolz 1 o vel 


| UMBILICE.. © FP * 


III. 
RE CTA ks, que ad Hyperbolas odd terminatur, 


utrinque autem producta per focos tranſit, vocatur PR- 
Mus, vel PRINC1PALIS, vel TRANSVERSUS Axfs, vel. 
LATUS TRANSVERSUM.. 


_— 


IV. 
bone CTUM & abi wes Aa bifariam 8 Cax-- 


Ru Hyperbola dicitur. 


MF 


$1 per centrum c agatur ad axem: Aa perpendicu- 


| hris indefinita Bb; & a puncto A, tanquam centro, 


radio autem CF ee circulus ipſi Bb in punctis 
B & b occurrens, pars Bb. iſtiuſce e _ 
latur Axis SECUNDUS.. $i 


3 VI. 
Axks Aa, Bb, fimul ſumptĩ AS DINE dicuntur, 


Aqeo ut primus Aa ipſi Bb fit a= ny & viciſſim, | 
| fecundus Bb 25 Aa. 


VII. Rrcra | 


\ 


Dz. HYBERBO-LA. 7 


— 
3 
* 


VII. WELD iS 


RCT MP, MK, ex Hyperbolarum oppoſitarum 
punctis, M, M, duQz ad alterutrum Axium conjugatorum 
parallelæ, & ab altero terminatæ, dicuntur eſſe ad hunc 

alterum ORDI NAT, vel ORDINATIM APPLI CATx, 
adeo ut MP fit ORDINATA ad primum axem Aa, & 
ME ad ſecundum Bb. | wy 


VIII. 

TERTIA proportionalis ad duos Axes vocatur PARA 
METER Primi in proportione termini: ideoque ſi fiat 
Aa: Bb :: Bb ad tertiam-p,. erit tertia illa p PARAMETER: 

' iplius As. Z 


LX<. 
Ons rectæ per centrum C ductæ; appellantur D1- 
AME TRI; & quæ Hyperbolis Oppoſitis occurrunt, vo- 
cantur PRIME DIAMETRI; quæ autem non occurrunt; 
etſi in infinitum productæ, vocantur SECUNDÆ DiA- 


X. 

RECTA, quæ Hyperbolæ in uno tantum puncto oc 
currit, utrinque autem producta extra cadit, dicitur eſſe 
TANGENS in illo puncto. 15 7 

7 


IIIA axis vel diametri cujuſvis pars, inter- verticem 
& Ordinatam comprehenſa, vocatur ABSCISSA. - 


S HO. 


Fig. 32. 


Fig. 31. 


* Art, 79. Sed * Mf — MF = MFE— Mf; 


Ef normalem. 


EIER T ERTIUS 


SCHOLIUM. 


78. Nxcxss z eſt filum, in prima definitione adhibi- 


tum, aut longius fir aut brevius quam filum f MO; fi 


enim ei æqualis eſſet, linea paxilli motu deſcripta eju- 
modi foret, ut omnia illius puncta a duobus focis f, F, 

æqualiter diſtarent, quoniam, ablara ex filo & Regula 
communi parte MO, reſiduæ MF, Mf, ſemper eſſent 
xquales ; unde conſtat lineam hac ratione deſcriptam 
fore rectam indefiniram Bb, per centrum C ductam ipſi 


ConolLARIUNH I. 


79. LIQUET ex prima Definitione, ſi ex puncto quo- 
vis M in Hyperbolis oppoſitis agantur ad focos E, f, 
rectæ MF, Mf, earum differentiam ſemper eſſe eandem, 

Scilicet Mf — MF = MF — Mf. LE 
Et OE OM MF Mf; 
Sed Of —OMF=OF — OMf, 
Ergo Mf— MF —= MF — MF. | 


 COROLLARIUM II. 


80. CADENTE puncto M in A, neceſle eſt recta ME 
cadat ſuper rectam AF, recta autem Mf ſuper Af; ita 
etiam cadente M in a, cadet Mf ſuper af, & MF ſuper 
4F; unde 5 8 | 

Mf— MF Af — AF, 
Et MF— Mf aF — af, 


5 Ergo 


Ds HTP ERA 15 
Ergo Af — AF =aF—af; 5 
Sed Af— AF=F f— 2AE. 
Et aF— af =fF— 22, 
Ideoque Ef —2AF==f F— zaf 3 & AF af. 
Hinc patet, 1 m. 
Diſtantiam focorum Ef bilkoag in centro 2 
Nam * CA = Ca; & AF Daf, Def: 4. 
Unde CA—+AF = Ca —+ of. ; 8 
ak Differentiam. rectarum MF, M. fs primo axi Aa 
ſemper æquari, 72 
Nam in Hyperbola XAZ, erit 
Abi 5 
Sed Af — AE = Af — af Aa. 
Unde Mf— MFE Aa. 
Et in Hyperbola oppoſita ax, erit, 
MFE — MfS aE—- - ,_ 
Sed aF — 4 nt „ 
Unde & ME—M f= 


 COROLLARIUM III. 


81. CoxsrAr ex definitione quinta, primð 1 
xxem Bb bifariam ſecari in C, nam ob radios AB, Ab 
En or 1 Db 5 $47 EL. 25. 


BC or CA = =_ FG = — Ca, 3 ablato communi qua 


drato EA, 8 BE Cb & BC = Cb. | 

2do. SI ſuper axem Bb y pars CE * CA, 
dimidio axis primi Aa, æqualis; & agatur Hypothenu- 
n AE; ſecundum Axem Bb primo A majorem, x- 
qualem, vel minorem eſſe, prout recta CF. major, *. 
Wen vel minor fucrit £ jp e cen AE; | 
Fir 
Ce 


* 
. S 1 


3 8 EN TRAA 

pes. s. Str enim CF major quam AE, & *erit Ab major 
_ TH '! SO i Ad 2 -hind 

quam AF, & AC— C majora quam AC ＋ (Ez; ab- 


lato igitur communi AG; erit Ch majus -quam CE; 
ideoque Ch vel Bb major quam AC vel Aa. Atque ita 

| rene 1 
„320. S1 ſuper axem Aa, ex utraque parte centri C, ſu- 
mantur partes CF, Cf, ſingulæ Hypothenuſæ AB æ- 
2 qualos; puncta P, f, eſſe binos Hyperbolæ focos, nam 
Def. 5. radius AB diſtantiæ focali ſemper * æqualis eſt. 

|  COROELARIUM enge en 
82. UNE ex datis duobus axibus Aa, Bb, cognito 
etiam Aa eſſe primum, patet methodus, Hyperbolas op- 
Art. 81. poſitas deſcribendi. * Inventis enim ſuper primum axem 
Aa focis E, f, ad punctum F annectatur fili OM ex- 
tremitas altera E, altera autem O ad extremitatem O 
Regulæ OMf, quæ circa focum f, tanquam centrum, 
* Art. 78. rotari poſſit, & quæ filo adhibito vel * longior vel bre- 
* Art, 80. vior lit exceſſu * defectu, ipſi Aa & æquali. Deſcriptis 
igitur, ope hujus _— && fili, duabus Hyperbolis op- 
poſitis X AZ, æax, ſicut in prima Definitione, conſtat 
eas habere pro axc primo rectam Aa, pro ſecundo au- 
tem rectam Bb, ideoque eſſe Hyperbolas quæſitass. 

Quo longior fuerit Regula OMf, manente focorum 

intexvallo, eo majores erunt Hyperbolarum oppoſitarum 
portiones; adeo ut pro libitu augeri vel diminui poſſint 
Portiones illæ, {i & Regula & filum æqualiter augeantur 
vel diminuantur. „ c DOG 3 HT!» 
SED fi, & Regula & focis non mutatis, longius tantum 
1 filum adhibearur, Hyperbola alterius ſpecici deſignabi- 
tur; & ſi adhuc paulo longius, adhuc alterius; donec 
tandem, filo Regulæ duplæ zquali exiſtente, reQa link 
loco Hyperbolæ rurſus deſcribatur. MurA- 


Dx HYPERBOLA 


Murr autem focorum diſtantia, & differentia i in- 


ter fili & regulz duplæ longirudinem, pariter mutatà, 
Hyperbolæ ejuſdem quidem fp 
a parees ſimiles magnitudine different. 


 COROLLARIUM —l V. 


2j OQADnAT UNI ipſius CB, dimidii axis cats & 
quatur rectangulo ſub AF & Fa, partibus axis primi Aa, 


inter focum F & terminos ipſn us As _ compreheaſis, ” 


Dico CB — AF x Fa. 
Sit CF vel * AB — CA vel Cant; & 


Erit BCE IB EAA | 
Sed AF=CF—CA=—m—r; & ka ni. 


Unde AF | * Fa== mm —1t = BC. 
'PROPO 81710 . 


THEOREMA.. 


ſuper eundem axem produffum ſumatur pars AD ip MF 
| equalis ( ex parte ſcilicet foci E, quando punihum M cadit 
in Hyperbola XAZ, & ex parte foci f, quando 1 in 
Hyperbola xaz') dico eſſe CA: CE :: CP: CD. 
Sit CA vel Cat CE vel Cf=m;CP=x; PM 
; CD==z. Et crit in primo caſu (Fig 3 3. * 


AD vel ME CD — CA =z—?. 


eciei deſcribi poſſunt, ſed 


37 


| | AX Def. 57 


47. El. r. 


34. S1 ad primum axem Aa agatur Ordinata MP, S356 2 


ad five * Mf = CD —+ Ch 2p | 2 80. 


FP = CE — CP, vel CP ee eee rd y 
prout punctum P ſupra vel infra focum P cadat. 

Pf = CP —+ FR £1: hom Wes 2 
21 * | i Porgo- 


ai LIBER TENETS 
Porto in ſecundo caſu (Fig. 3 4) erit, 
AD vel ME=CD—+ CA= 2—f. 
420 live E 
Pfr=Cf— CP; vel CP — Cf =m—a, vel — 
prout punctum P infra vel ſupra focum f cadat. 
Unde in utriſque caſibus (Fig. 33 & 34.) erit ME 
DE CRE = & Pf N | 


247. El. i. Sed MF MP—+ PE. 
T | 
R = — ar = zu-. 
Porro in utriſque caſibus, wo 
Erit r; & f. * 


Sed Mf=MP — Pf. 
Unde „ zur Lm. 
Ideoque, quantitatibus in priori æquatione reſpective 
lubductis ex quantitatibus in poſteriori, evadit, 
4 = Aux, & fx = ur. = 


Fane gye | Unde * 1: m „ * vel , 


Hoc eſt, CA: CF :: CP: cb : 
2 855 | COROLLARIOM: 


Fe 33 35. Hinc ſi fat CA vel Cat; CF vel C 
CP xz oo erit in primo caſu, MF==AD D 


— CA== —. H DD = =, 
punto M — in R X AZ. | 


_—_— 


. 


_ 
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DE HYPE RB OIL A. 75 
In ſccundo autem caſu, puncto M cadente in Hyper-Fis 34. 


bola rar, eric Mr. Et MH. a 


PRO PO SIT 10 IL. 
THEOREMA. 125 


86. QUADRATOM. Ordinate cujuſois MP ad Axem Az, 
eft ad rectangulum ſub AP & Pa illius axis producti par- 
tibus, ut 8 conjugati Bb ad ina ſus Aa quadratum. 


Scilicet MP: AP « Pa :: Bb : 3 
lidem poſitis, quæ in præcedenti Propoſitione, ex tri- 
angulo rectangulo MPE eadem elicitur e, ac 
Prius, 

Nempe æ r 21% —＋ ft = a ae, am mm. 
Unde ſi in hac æquatione loco * ſubſtituatur 


r pf z * qualis, oritur, - = * Art. B47 - 


mmxx 


Ya ane = 7 = 2mx fr. 


nde ttyy == mmax — mmtt — tt f fe, 


Ideoque * ** * — tt :: m -r tt. * Art, 43» 
Hoc eſt, PM : ; AP * Pa :: : * BC CA. 10 T Art. 83. 
Sed Fo: A . Bb: Aa. 1 8 


Ergo PM: : AP x Pa: is Bb: Aa 


| CoROLLARIUM 1. 


- Qt. Ordinatæ cujuſvis MK ad ſecun- 
aum axem Bb, eſt ad ſummam quadratorum ex CK, 
who H 8 


CB, 


„ IIS ER TENTI UA 


CB, & — conjugati Az ad beam ag 
Bb. ; 


Dico IIK: TK 3 > we Bb. 
-- 8h Bb= 2c; eſt autem Mk = cPer; CK=PM 
| | 
7 LH 
* Art. 86. Jam VELO *PM : Ap X Par: Bb Aa. 
Hoc eſt, yy : xx —t? :: 4c: 41t, 


. El. 6. Unde * 4ccxx = Of oe: gcc, 


An. 43. Ideoque * W 5 — ce * aft: ATC. 
Hoc elt, MK: CK EB : : Aa: Bl. 


COROLLARIUM: 11 ET nba ATE. 


Fig. 35 & 38. SIT Aa primus vel ſecundus axis 27, ejus con- 


jugatus ac, Parameter = p; fingulz ordinatæ PM 


==) partes CP, inter centrum & ordinatam, = = X, His 
poſitis, erit ſemper 


* Art. 86. 1 7 22 tt. dec arr, | 


Scilicet PM: CA 1 Bb: : An, 4 
er Sed NI Jo —+ TA: ls Ae, 8 


Ergo PM:CP==TAt BU AIM, 

Hoc eſt, WW: xx = ft :: 4c: 417 (abi were eſt, 
ſignum elle — in quantitate xx == tf, quando Aa eſt 
primus axis, ſignum vero eſſe —, quando, Aa eſt ſecun- 


dus, ideoque loco ipſius cp. — TA ſubſtitui poteſt re- | 


ctangulum AP x Pa A..) „„ 
» Def. 8. Porro * 21: 20 · 20 72 
*20. Elem. Unde * 4tt: Acc :: 21 p. 


7 Ideoque * * te: : fit, | Ducts 


D HYPERBOLA: 3 
Ductis autem in ſe invicem extremis & mediis primæ 


& ultimæ re terminis, e vadit 
COX 


y== =Fice,: ita' & y=E=zypr. 


Et cum hæc proprietas de omnibus Hyperbolarum ops: 
poſitarum punctis vera ſit, atque eorum politionem: 
quoad axes conſtanter _ ſequitur æquationem 

„ a 


y cc, vel = t Hyperbolarum op- 


tt 
| poſitarum naturam 1 earum axes. perfectè & 2d a- 
muſſim 2 &. determinare. 

ConorlAR Ut H. i 


85. HN quadratum Ordinatæ u MP ad axem 
primum Aa, eſt ad rectangulum AP x« Pa ſab axis pro- 


ducti partibus AP, Pa, ficut e ft ad Ly 
axem Ax. | : 
Nam * yy : * — It 4. A. 887. 


Hoc eſt MP: P CA tp: A. | 
Sede Cf Aar x Pa, ergo NP. AP „ Da: 5 . Art. 88. 


CoROLLARIUM W. 


90. Docris ad Atem Aa duabus Ocdinatis MP, 
NQ, enn 


Nb. S CA. Scl. | | 
"Nam. * MP: CP = TA ::Bb: X. e 
i N &Q= CA: : Bb: As, $a. 


* 


Ergo 


lk | LIEBER TEKTDIU ; 


— — 
. .. 


- kao Nb: C =CA : NQ: TQ=CA. 
Notandum eſt hic etiam , reGtanguluma AP x PA ſüblti 


tui poſſe loco ipſius EP — CA; 5 ita & AQ x Q loco 
ipfius CQ— CA; nam AP «x Po. ar — ff = 8— 
,; * eadem ratione erit AQ x _ 2 


a 


COROLLARIUM v. 


91. S1 per ee quodvis P in alterutro axium 
Aa (producto ſi fuerit primus) agatur recta MPM Con- 
Jugato Bb parallela, ea uni vel binis Hyperbolis oppo- 


{iris OCCurret in punctis M& NM a aces P xque re- 


motis. 
Cum enim rectæ Mp, Mp, axi BY ſint allele, 
erunt etiam Ordinatis ipſis * parallele, ac proin — 
* Def. - 7. bolis occurrunt, unde _ MP, MP, etiam ee 22 


2 An. 88. que quadrata MP, MP eidem e x cc * - 


qualia ſunt ; s ie MP==MP. 


| | COROLLARIUM . 


14 35& 9 4. Quoman Yum _— cc, conſtat quo major 
| . CP, vel x, ex 1 parte centri C, eo majo- 
rem fieri PM vel , ex alterutra parte axis Aa ſumptam; 5 
ideoque aucta in infinitum CP vel XY, pom augebi- 
tur PM vel y. 
Et contra, quo minor fuerit CP vel æ, eo minor crit 
PM 1 vel 75 adeo ut, ſi in (Fig. 35+) CP zqualis 0 
ipſi 


- eee NIN D 
Xa tf ec Ys n 1 > ma 4 2 
7 2 * . 


5D RYPERBOGER a 

ipſi CA vel Ca (quando Aa eſt primus axis, ideoque 
e 3 1 

* * =— — cc) prorſus evaneſcat PM vel . * Art, $8; 

Evaneſcente autem CP vel x ( quando Aa ſecundus 

axis fuerit) ſingula PM, quæ * ex hac Hypotheſi fit Fig. 29, 


CB vel Ch c, minor erit omnium ex utravis parte 
centri C ordinatarum. | 
Unde liquet primo, ſi (in Fig. 36) per terminos B, 


b, axis primi Bb agantur rectæ ſecundo axi parallelæ, eas: 


_ eſſe in iſtis punctis B, b, tangentes. 


Ado. Hyperbolas oppoſitas ab axibus earum conjuga- 
tis magis magiſque in infinitum recedere, eoque remo- 


tiora eſſe Hyperbolæ eujuſvis puncta ab axe ſecundo, quo» 
longius a primo axe diſtant; hoc tantum diſcrimine, quod 
axis primus binis Hyperbolis oppoſitis in uno puncto oc- 


currat, productus autem intus cadat; quum tamen ſecun- 
dus, totus cadat intra binas Hyperbolas oppoſitas, neque 
is unquam occutrit, etſi in infinitum productus. 


CoROLLARIUM VII. 


93. SEQUITUR' etiam, ex eò quod yy Ace, 
ſi puncta P & P 2 diſtant a centro C, ordina- 


8 PM, Pha, zquales eſſe: nam ſi CP zqualis fir ipſi 


CP, crit x = x, ideoque quantitas x ce eadem erit 


in utr ue caſu nam quantitates cc & tt ſunt conſtan-- 
tes) unde yy ex utraque centri parte idem erit qua- 


dratum; idcirco PM PM. 


Unde conſtat, ft recta MM ad ; yperbolam unam 


vel ad binas terminata, bifariam ſecerur ab axe quovis 35 


64 LIBER TERTIUS: 
in puncto K a centro C diverlo, hanc «ſe conjugato As 
parallelam. | 
Actis enim axi Bb parallelis Mp, Mp; recta TP 

+2 Elem. 6. & biſecabitur in C, quoniam MM biſecatur in K; id- 

ccque Ordinatæ PM, PM erunt _—_ unde recta 

* 33: EL1.MM ipſi Aa parallcla Kerit. : roy 


| COROLLARIUM VIII. 


94. 81 Mani Hyperbolici 2 una ſuper axem 4 
ita convertatur, ut in alteram plani partem cadat, hoc eſt, 
ſi (in Fig. 36,) ubi axis Aa eſt ſecundus, omnes perpen- 
diculares, MP, BC, exc. ponantur ſuper omnes perpendi- 
.culares MP, bC, &c. he illis perfectè congruent, id- 

coque puncta B, M, G. cadent ſuper puncta b, M. 
Sc. & tota Hyperbola MBM ſuper totam Hyperbolam 
| Mb M, ex co quod omnes illæ perpendiculares Bb, MM, 
+ Art. 91. Sc. bifariam * ſecentur in punctis Ser 
T̃᷑adem ratione probatur portiones Hyperbolicas MAM, 
MaM eſſe etiam inter ſe æquales, * As (in Pg. 

35) eſt primus Axis. 


DEFINITIONES. 

3 91452 e 190 = vl 
Acris ex centro C duabus rectis indefinitis 6 
Cg, ad rectas AB, Ab (per terminum A Axis primi 
Aa ad terminos B, b, Axis ſecundi Bb ductas) paralle- 
lis; hz duæ rectæ vocantur ASYMPTOTI Hyperbolæ 
MAM; productæ autem in alteram partem centri C. 
dicuntur ASEMPTOTI ee MaM. 


Fig. 3 7. 


Xu. Q 


- 


Da HYPERION «7 


_ QUaDRATUM partis CG vel Cg inter centrum C 
& punctum &, ubi recta AB vel Ab Afymptoto oc- 
currat, comprehenſæ, appellatur DiœNTTAS Hyperbolæ 
MAM, vel oppoſitæ MaM. | 


_ COROLLARIUM I. 


95. MANIFESTUM eſt angulum GCg ab Hyperbo- 
l Aſymptotis factum (vel angulum BAb ipſi GCg 
*Kqualem) recto minorem, æqualem, aut majorem 27. EL. v. 
eſſe, prout axis ſecundus Bb axe primo Aa minor, #- | 
qualis, aut major fuerir. | _ 

Sit enim ſecundus axis Bb primo axe Aa minor, & 8 
erit latus CB minus latere CA, & angulus CAB * mi- 18. El. r 
nor angulo CBA; ſed angulus BCA eſt * rectus: unde * Def. 3. 
CAB minor ſemirecto. Eodem prorſus ratiocinio oſten- | 
ditur CAb ſemirecto eſſe minorem; ergo totus angulus 
Bab vel GCg recto minor eſt. Similiter etiam reliqui 

caſus facillimè demonſtrantur. N 8 


CoROLLARIUM II. 


g. Rzors omnes CG, GA, GB, Cg, gA, gb, 


ſibi mutuo æquantur; 


Nam GC ipſi Ab parallela * eft, unde Def. 13. 
Erit BG: GC:: BA; Ab, : | Sg BEG 
Sed FBA — Ab; ergo & BG SGW. | *De&.s. 

Porro *BG : GA :: BC :Ch; . . 
Sed FBC — Ch. Ergo & BG = GA. 8 Art. 81. 
Et cum GA = Cg; res patet. 34 El. 1. 


I GO 


s 3 B ER IER.AEI-US: 


COROLLARIUM_ I. 


97. Dio xrràs Hyperbolæ æquatur quartz parti ſum-- 
mæ quadratorum ex duobus ſemiaxibus. Ter. ca 


6A CB. 


—— 


Art. 96. Sit CA x CB. = > S n; & crit * AB = 2m.. 


47. El. 1. Sed * . = CA —+ CB, 


Hoc eſt, am it: + cc „ _ 
Unde m <<, 17 el. EG=- ACP, 
„ 4 ? 
Wy * RO O SITIO. III. ad 
255 THEOREM. 720 


. 28. S1 in „ ede H perbolarim oppoſitarum Sor . ; 
trum quodvis M, agatur ad axem Aa normalis Rr, ipſi 


Aa occurrens in P; dico reflangulum Jub RM My: 4 
— quadrato 2 us BC, dimidii _—_ ſecundi Bb. | 


Scilicet RM x M. C. 
Ant CB; Sc; CPS APM ; && erunt 
Art. 15. triangula ACB, CPr * ſimilia; ob ean em rationen 


ACh, CPR ſunt ſimilia; OH 
Unde AC: CE: vel Ch:: CP: Pr vet PR. 


Vel c 2 x; Z=Dr vel. PR; | 
unde RM= =PR=PM Z=y; 1 
Mr Pr =DM = Z==y; 1 


— 


_—_— 
b * 


1 | Cc xũðx ccxx | _ 
Erit RM x Mr =— — — —+co== ce = BO. 


DE H'Y p ERB OI. A. 2 67 


Tdeoque RM * Mr = _ —_— FF 


crxx 
It | 


Sed y- — c; unde ſi loco ipſius % in quan- A. 88. 


Mk XxX. RE | <LOXK 
titate Y. ſubſtiruatur 2 ce 


2 


It 1 


ConolLARIUM I. 


99. HIN c patet, omnia Hyperbolarum oppoſitarum 


puncta in angulis ſub Aſymptotis earum comprehenſis 
contineri. 5 8 


Nam PR vel Pr v, & PR vel Prz==; Sed 
In Mz cc; hoc eſt, PM minus quam PR vel * Art. 88. 


* 


Pr; unde. & PM minor quam PR uk Pr; & punctum 


M non eſt adeo remotum ab axe producto, ac puncta 


R & r; & cum idem de omnibus Hyperbolarum & 
Aſymptoton punctis oſtendi poſſit, liquet nulla Hyper- 


bolarum oppoſitarum puncta in angulis K Cr, RC, 
cadere poſſe, ſed omnia in angulis RCr, KCk, con- 


tineri. 
: | \COROLLARIUM It | 
100. 51 in Hypetbola, vel in Hyperbolis oppealiris, 
per duo quævis puncta M, N, agantur duz rectæ Rr, 


Kl, primo axi Ag perpendiculares, & ab Aſymptotis 
5 i 2 8 termi- 


an LIBEK TERTIUS 
terminatæ, liquet rectangula RM x Mr 8 NK * NE 


e.ſſe æqualia, utpote quæ eidem quadrato BC æquentur. 
14. El. 6. pode conſtat * eſſe RM : KN :: N: Mr. 


PROPOSIFIO Iv. 


THEOREMA. 


101. 81 in Hyperbola, vel Hyperbolis opoſiti per duo 
 quevis pundta M, N, agantur due rectæ Hh, Ll, ſibi in- 


vicem parallele, & Aſymptotis occurrentes in pundctis H, 
h, L, I; dico HM N NI. a 
Ductis enim per puncta M, N, rectis Rr, Kk pri- | _ 


mo axi Aa perpendicularibus, conſtat triangula MRH, 
„Art. 15. NKL eſſe * ſimilia, 


Unde RM : KN =: HM : LN; 
sed RM: KN :: NI: Mr, 
Ideoque HM: LN :: Nk : Mr. 
ut. 15. Porro triangula Mrh, NH ſunt * ſimilia, 
Unde Ni: Mr :: NI: Mh, : 
Ergo HM:LN:: NI: Mb; 
$16, El. 6. Et * HM x Mb==EN * NI. 


— 


COROLLARIUM | J. 


10 2. Si recta NL ipſi MH parallela, per « centrum 
C tranſcat, hoc eſt, ſi MH fiat CE, patet puncta L. 
& , in unum coitura ad C; ac proinde rectangulum 


NL = Nl foret quadratum EC; unde, ſi i in alterutra Hy- 
perbolarum oppoſitarum ex puncto quovis E agatur ad 
centrum C recta CE, & per punctum quodvis Mrecta 
MEI ipſi CE pale — — in punctis 


A 


Ds HYPERBOLA. 0 
H & b, liquet quadratum ipſius CE æquari rectangulo 


 COROLLARIUM II. 


103. SI in alterutra Hyperbolarum oppoſitarum per 
punctum quodvis N ducatur recta L/, A ſymptotis oc- 
currens in punctis L, I; Hyperbolæ autem alterutri in 
puncto n; partes LN, In, iſtiuſce rectæ LI inter A- 
ſymptotos & Hyperbolarum puncta comprehenſæ, erunt 
Kaquales. . 

Sit enim LN Sa; Nu b; hre; & erit NI 
Nn In — bc; unde etiam LN V Nl S ab = 
Ms; | 


Sel * EN NI HMH „Il 5c: * ante 
Et * HM M= Lu xul, ö́ * Art, 102. 
Ergo LN x NI Ln x ul, 5 8 


Hoc eſt ab ac be a; 
Unde ab = be, & a c, vel LN lu. 
COROLLARIUM III. ET 

104. St in conſectario præcedenti ponamus rectan 
Nn ad Hyperbolas oppoſitas terminatam, per centrum | 

C tranſire, hoc eſt, iplam Nn fieri primam Diametrum 

DE; liquet bina puncta L, I, coitura in centro C; id- 

eoque = NL ipſa EC, & ul ipſa CD; ſed NL ſemper 3 

eſt * æqualis ipſi 11; unde & EC ipſi CD; conſtat * Art. 103: 
75 primam quamvis Diametrum biſecari in ce- 
—_— ́—r Ef —8 


17 
. 14 | , 
6] 
f 4 4 
* 
* 8 
* > dt 
"= = 
1 * 


þ 
1 
. 
1 
t 

3 


SL Et Ss a ++ a+ Bl 


- COROLLARIUM IV. 


105. $1 duæ rectæ Mm, Nu, - fibi-invicem parallela, 

& ad Hyperbolam vel Hy perbolas 5 terminatæ, 

Aßhmptoto occurrant in punctis H, L; dico rectangula 
MH * Hm & NL: x Ln eſſe zqualia. 

Productis enim, ſi opus, rectis Mm, Nu, uſque dum 

alteri Aſymproto in punctis h, I, occurrant; erit primo 


A. 10. K MH==mb, unde Ni MH x Him Sed & 


Wo. 
0 LN * = NIL, 


3 MI x Hm NL x L. 


1 


PROPOSITIO v. 


THEOREMA, 


Eis. 38: 106. SI in H hols wel H [yperbolis oppoſitis per Vina 


quevis pundta M, N, agantur due rette MH, NL, ſibi 
zpfis parallele & ab Aſymptoto alterd terminate, ita & 
ab *nſdem punctic alie due rettæ Mh, NI, parallels, & 
ab Aſynptoto alterd terminate; oy . HM * 
N. LNXNl. 
Hæc propolitio elders prockus ratione demonitrarur 
4s - tone : 
e -CORO LUARIUM | J. 
Fig. 35. 10%. si rectæ MH, Mb, ita & NL, NI, PEW A- 
hymptotis parallels fuerint, conſtat parallelogramma 
MH Ch, NLC/ (ita & triangula CHM, CLN ipſorum 


* 41-El. x, * dimidia ) ſibi invicem qua „ 3 
e e Nam 


| Dr HH YP ERB O EA _ 


Nam * HM x Mh = LN x NI, 
Unde X HM : LN :: NI: Mh; 


ſs HMbþ=LN, *eric- parallelogrammum MHH EIL C 


* 


Art. ro bi 
*16; El, C6. 


Ergo, cum anguli ad C æquentur, X ideoque angu-* 34. El. 2 


CoROLLARIUM II. 


108. IIspEM poſitis, quæ in præcedenti confectario; 


manifeſtum eſt, CH x HM zquari rectangulo CL x LN ; 
nam ex illa Hypotheſi erit XMh —= CH; & NI=CL * 34. El. C. 
Sed cum rectangulum * HM x Mh = LN x NI, erit“ Art. 106 
quoque CH x HM=CL x LN, hoc eſt, ſi a duobus qui- 
quibuſvis punctis M, N, in Hyperbola vel Hyperbolis 
oppoſitis, aganrur bine rete, MH, NL, alte Ahn 

e 


oto paral b | 
CH x HM = CL XLN; ae proin 
LN: HM. Ou, 


Iz, & ab altera terminate, erit ſemper 


de * CH: CL 1 El. 6% 


ro. QUONIAM- terminus A axis 


. by S 7 > 
7 #4 : 7 : | '& - 3 7 * . 
4 a £ = . - # .& FR * 4 4 SA 
III Ad Uni, 

C 4 4 . 


fat in Hyperbola; & reQa. AG. Afymptoto CG occur- : 


rens in G, alteri Cg ſit parallela, 
CH x HM== CG. x. GA, hoc elt, 


 CGz.y4l,, per Def. 13, dignirari Hyperhola. 


” 4 ” 


ſequitur *elle ſemper * Art- 108. 


$1135 er:??? 
(2027400 } 
* = # @ 7 


SIT, igitur C = CH SA HM. =), & 20315 
ſemper CH x HM = CG ; vel xy = m. Et cum ti#e-- 

proprietas omnibus Hyperbolorum oppoſitarum punctis 

k què convemat, atque eorum poſitionem quoad Aſym- 


ptotos conſtanter definiat, liquet æq 


nationenr xy ==9mm < 


Hyperbolæ naturam qudad Alympt 


amuſſim exprimere & detertninare,.. 


tos perfectè & ad A 
| l fy 2 1 | " 


. 
bl 


„ 1 2 * 
* < of O og 1 
* » * * 


- 


„ IIS EN TERTIU 5s: 


4 
— 


COROLLARIUM- IV. N. 


'-! * 4/10, CONSTAT. ex eo quod MH =) === > quo 
magis augeatur CH vel x, co magis diminui HM vel 
„ (auto enim fractionis denominatore, tanto diminui- 
tur ipſa fractio) adeo ut, recta CH in infinitum pro- 
Aucta, prorſus evaneſcat HM vel y; unde patet, Hy- | 
perbolam & Afymptoron CH Ad invicem magis ma- ” 
= Biſque  accedere, ita ut earum diſtantia > arrows i; I 
omni data minor ſit, nunquam tamen ſibi ipſis occur- 
rere, quia punctum occurſus non niſi ex infinita A- 
ſymptoti productione habetur: nunquam autem in in- 
aiim producitur recta. 5 


dem & de altera Alymptoto Cg incelligendum. 


COROLLARIUM V. 


111. REcTz ſicut Aa, per centrum C, & intra an- 

gulum ſub Aſymptotis, ex parte Hyperbolarum, com- 

Prehenſum ductæ, binis Hyperbolis oppoſitis in uno 
tantùm puncto A vel à occurrunt, productæ autem in- 

—S .. ONE 

Ob angulos enim GCA, gCA, atque his ad verticem 

oppoſitos, patet rectam Aa magis magiſque ab Afym- 

ptotis recedere; Hyperbolæ autem oppoſitæ ad eas con- 

* Art, xr0. tinuo X accedunt. 1 5 TTT 

Ex etiam rectæ, quæ, ſicut Bb, intra angulos, qui funt 

deinceps, cadunt, Hyperbolis oppoſitis nunquam occur- 

rent, etſi in infinitum producantur; nulla enim Hy- 


perbolarum oppoſitarum puncta intra eos angulos cadere 


* Art. 99. * oſſunt. | 11 | 405 Oe 5 
Def. . Inde perſpicuum eſt, * primas Diametros intra angu- 
; . ” | £5 ; | ; ; ng | los L 


DE HYPERB OIL A. 
los ab Aſymptotis factos contineri, ſecundas autem intra 


—_ qui. func deinceps. 


| & 


| COROLLARIUM. VL 


112. $1 per punctum quodvis H in N Ahhm -r 4 


Proton CE, agatur recta HM alteri Ce parallela, ea Hy- 
perbolæ in uno tantum puncto M occurret, diſtantia e- 
nim ejus ab Aſymptoto Ce eadem ſemper _— he 
perbola autem ad Ce continuo 1 meg 5 


5 CoroLLanun VII. 
Gy 1735 e to Hyperbola MN per RAD KDA uod- _ 


vis M ducantur rectæ indefinitæ MH, Mb, ad Ahne & 


tos CE, Ce parallelæ, patet, N 
10. Omnia Hyperbolæ oppoſitæ punctz in angulo 
HM) contineri, omnia enim intra angulum ab Aſym- 
ptotis factum continentur:; 
240. Binas Hyperbolæ portiones intra angulcs bMK, 
| HM, ex utraque parte anguli HM cadere, neque ulla 
ejus puncta in angulo KM, ipſi HMb verticali, inve- 
niri poſſe. 
„35 Rectas omnes, ſicut ME, in angulo HMb in 
clulas, & verſus partem F productas, Hyperbolæ oppolt- - 
tz occurrere in 7— N, & intra cadere; hz enim rectæ 
ab ipſis MH, Mö (ac proinde ab Afymptotis, "ur æ rectis 
MH, Mb parallelz ſunt) magis magiſque recedunt. 
Quod ſi ad alteram partem pun&i M producantur 
rectæ, ſicut MF, intra Hyperbolam MN cadent; ne- 
que ei in alio puncto præter M occurrent. 
440. 3 ſicut Ee, in angulis, qui ipſi HMb de- 
5 —_ - cadenres, occurrere Afymptotis H perbolæ 
nn K per 


— 
„ 


= | LIBER TERTIUS 
per M ductæ: ideoque cadentibus his rectis intra ali- 
quam Hyperbolæ portionem, illæ neceſſario occurrent 
iſti portioni in puncto aliquo N, neceſſe eſt enim A- 
ſymproto extra hanc portionem poſito alicubi occurrat. 


| COROLLARIUK. VIII. 


1174. 81 per Hyperbolz punctum quodyis MI diicar 

tur recta Ff uni Aſymptotõn in puncto P, Hyperbolæ 

autem oppoſitæ Aſymptoto in puncto f occurrens, pro- 

ducaturque ad N, ita ut fN ipſi FM: zqualis fit; dico 

punctum N eſſe in Hyperbola oppoſita; recta enim — 

in angulo- HM cadit, ideoque oppoſitæ Hyperbolæ in. 
Art. 10 . puncto aliquo occurrit: 1 - punctum. i igitur N * elt pun- 

cltum coccursũs. 

Porro, ſi per quodvis Hyperbolæ punctum Me agatur 
recka Fe ad Afymprotos terminata; & ſuper Ee capiatur 
een ipſi EM æqualis, dico punctum N eſſe in THY 

rbola. _ 

ue enim recta MI uni Alyr ymptoto C N, 

* & ad alteram CH terminata, ſumatur ſuper hanc alteram 
. ipſi HE æqualis, & fir LN ipfi i HM parallela: 
ut. 112. conſtat igitur rectam LN Hyperbolæ & occurrere in pun- 
® Arr. 108. Co aliquo N; & * erit CE vel HE: HM: CH vel 
EL: LN. Sed & punctum N in recta Ee eſt ejuſmo- 
» z, El. 6 ut fir NEM, ex e> qudd ſit EH==CL. 
Ergo n N eſt & in Hypett la & i in wa Ee. , 


PRO PO. SITIO, VL. " . u de 


p $74.73 
k IM, 15H £1597 
* HEOR MA. | | | 
74 * #1 bl if \ F | ; 
: - if * i 44 43 


| Fig. 40. * * 15. 8 1 20m ws Hyperbole [- My M agatur 
redta MH alteri A 3 Ce 2. ud alteram 
od 5 CH rermi- 


W387 IS 71 Fi 


— 


D HYPERBOLA | 7 
CH- terminata in puncto LI; ſamatur autem ſuper hanc 


alteram pars HD ipſi CH equalic; & a 'puntto D per 
M ducatur retta DMd Aſymptoto Ce occurrens _ d. 


r redtam DMd Hyperbalam tangere in punto M. | 
Non enim; fed ſi fieri poteſt Hy erbolæ rurſus oo 
currat in O, & * erit DM = Od. Sed ob ſimilia- art; p. 
triangula Dea, DHM, erit DH: HC:: DM : Md: Unde 

cum DH * æqualis fit ipſi HC, erit DM. Md, id- Hyp- 
eoque Md Od, quod eſt abſurdum: non igitur re- 


ca DMA Hpabole x rz in 85 * in unico er 
M occurrit. „ 


BY 9 3 bo . # 5 "14 * 93 © is "wm 
$14 / 8 948 
2 a e 


4 — 4 7 . - s 

p ** 2 > 4 

. 1 ws 5 i * 
Y e 1 he F 


pe CLE; 42 87 ene on 5 


— 


ic. Ae; fi recta DMd H pee rangat . 
M. partes DM, Mad, erunt æc * & vice Versa, fi 
partes DM, Md Bae =quales crir DM&4 tahgens in 

a Parete M. wy | 
Unde liquer u unam Senn aa DM4, ad A- 
ſymaprotos terminatam, e rangere art in eo- 
dem 5 the M. $i | 


| CoroLLArM Wn | 


2 * * 
KN * ; 


117. St per punctunr M, ubi rect DMG, ad A-Fig 4x | 

lymptoros CL, Cl, terminata, Hyperbolam tangit, du- 

catur prima Diameter MCm, Hyperbolz oppoſitæ oc- 

currens in puncto n, & per m agatur Ee. tangenti DMd 

* Prat, o hanc rectam eſſe tangentem in puncto . — © ol 
2 la nc OE, ſunt & æqualia, & ſi- 26. El. x: 

SY latus CM. ipſi CM N quale, & ob angulos Art. tog 

| ad 4:6 ita & 08 8 E æquales) ande DM nk. Eo- 

l K A C4 dem 


* 


LIBER TER TIUS 
dem prorſus modo oſtenditur Mad ne; unde Ee b. 


+ Art, as! a ſecatur in w, quia Da biſecatur in M redta.igi- 


Ag. 40% 


Hyperbolam tangit in puncto m. 
Unde conſtat tangentes Dad, Ee per terminos M,. m, 


prime Diametri cujuſvis Mm ductas ſibi invicem 2 | 


_ & zquales, {t-modo ad 1 terminatæ 
int. 
Hanes sc. LIUM: 


I 11 8. OSTENSUM «at (Arte HP eo minorem elle 
HM, quo major fueric CH: adeo ut recta CH infini- 


tè aucta, neceſſe fir HM: infinite: diminuatur vel evaneſ- 
cat: quod fi CM infinite augeatur, HD ipſi. CH æ 


qualis infinitè etiam augebitur, unde MD, HD, (ft: 


modo ſibi invicem non occurrant, niſi in infinitum pro- 
ductæ) pro parallelis haberi poſſunt, ideoque in ſe mu- 
tuo cadent, quia ex infinita produCtione. puncta M & 


H in unum coeunt; hoc eſt, Afymptoto CE, & Hy- 


perbola ipſa in infinitum ꝑproductis, Alymptotos CE pro 


rangente habenda eſt, & ejus. terminus infinite diſtans 
pro puncto contactũs. Idem dicendum de Ahm * 
Ce; unde conſtat binas Aſymptotos pro rectis i 
kabendas eſſe, quæ N opp tas. in. int tert 
minis N L 


tion FINITIONES.. 


n 
E er Ie 85, 1 rin. una 37 
een per terminos alteræ ductis fir parallela, & a 
rectis MS, Me, ab extremitate M Diametri Mm ductis, 


K 


&& ad Aſymptotos parallelis cerminata; he” dur Diame- 


1 mul appellantur CONJUGATE, | 


mm — 4 — ——— — 
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Bb, 9, PRBINTTIO. 1404. Ani Axibus- conyenit ; 


r HYPERBOEAS 37 


XV. 


Rc omnes a ; Hypedbolir oundis ductæ ad unam- 
ex Diametris Conjugatis parallelz, & abr altera termi- 
natæ, vocantur ORDINATE ad hanc alteram. ita NO- . 
dicitur ORDINATA ad Diametrum Nr. | 


XVI 


1 RTIA 3 ad ne Conj ug 
tas vocatur PARAMETER primi in proportione terrnini. 


COROFLARIUM . F. 


nam ſecundus Axis tangenti per extremitatem primi ductæ 


* parallelus eſt.: & a duabus rectis ab una primi Axis ex- * Art. 922. 
tremitate ductis ad Aſymptotos parallelis * terminatur. Def. 122 


Unde. conſtat duos Axes. haberi poſſe pro duabus Dia- 
metris, * ſecum rectos. conſtituant angulos. 


COROLLARIUM | IE Y | De 


120. Quonrax Diameter SCs tangenti DM per 


terminum M Diametri MCm ductæ * parallela fic, K 2 N Def. 143 | 


cum hzc tangens binis Hyperbolæ per M ductæ Aſym- 
otis CD, Cd, occurrat in punctis D & 4; ſequitur 
Jens Diametrum SCs inter angulos cadere, qui ſunt de- 


inceps angulo DCd ab Alymprotis facto; ac proinde * efſe* Art, 21 12. 


fecundanr Diametrum. 
Unde liquer. ex duabus. Diane Ken Mon, 
SCA, ſemper elle mas Ma, & ſecundam 85. 


COR- 


3 
"if 


922 > wn 4 IEG TRY OA Na er nn 
2 
95 


Ar. 115. Erit igitur recta DMd X tangens in puncto M, & n 


7 11 E TERTIUS 
'COROLLARIUM III. 


121. SECUNDA Diameter SCs biſecatur in centro C, 
& tangenti DMJ per terminum M Paier Diametri 
Mm ductæ æqualis eſt. 
$34 El. . Ob parallclas enim MS, Cd, & Mr, CD, erit * MD 
Cs; & Md Cs. Unde tota DMd toti SCs qua- 


A-116. lis: ſed DMJ * biſecarur 1 in M, ergo &.SCs in centro C. 


COROLLARIUM Tv. 


* 


122. Durs duabus a 3 74 Ss, 
. cognita etiam prima, facile inveniuntur Aſymptoti CD, 
Cd; agantur ſcilicet per centrum C rectæ CD, C4, ipſis 

MS, Ms, per extremiratem M prime Diametri Mm ductis 
Parallelæ, & erit Ain 

Et vice versa, datis duabus bel gen. 

CD, Cd, & puncto M, facile innoteſcunt binæ Diame- 

tri Conjugatæ MCm, SCs; agatur ſcilicet MH uni A. 
ſym —— C4 parallela, altert CD occurrens in H, & 
producatur MH, ita ut fir MH == HS, & jungantur 

CM. CS; fiat enim MD ipſi CS parallela, & erunt tri- 

CHS, MHD ate ac Proinde erit HM: HD 

12 HS: HC. Sed * HM. Hs, ergo && | HD== HC. 


2 Def. 14 CM, CS * erunt ſemidiamerrs * 


* * 


e COROLLAKIDM V. | 
= 123. DarTo ſecundæ Diametri SC ira, Ele i inno- 


telcet ejus magnitudo, ita & prima Diameter Mom ipli 


SC. ee | 
Ducatur | 


DE HT PER HF OL X. | 79: 
Ducatur in angulo ab Aſymptotis facto recta LI ad. 
Aſymptotos terminata & ipfi SCs parallela: bifariam ſe- 
cetur Li in puncto O, & agatur prima Diameter CO, 
Hyperbolæ occurrens in M; ductis igitur per punctum 
M rectis MS, Ms, ad Afymptotos Cd, CD, parallelis, 
patet puncta S, 5, ubi hæ parallelæ Diametro SCs, oc- 
currunt, magnitudinem ejus definire, & primam Dia- 
metrum MC eidem eſſe conjugatam; ducta enim per 
punctum M re&a DMd ipſi LI parallela, & ad Afym-- 
ptotos terminatà, ea bifariam & ſecabitur in puncto M, * 2. El. 6-- 
quia LI biſccatur in O, ideoque Dd * tangens eſt. in? Ar. 115... 

pats NE. 4 Eo I 3 a CES: 

Unde liquido conſtat, ſi detur ſecundæ Diamerrificus;.- 
ejus magnitudinem eſſe certam & definitam, unamque 
ſolummodo invenire poſſe; ita & primæ Diametri Mn, 

ipſi SCs. conjugatz, magnitudinem & ſitum determi- 

2 5  EoRoLLARIUM VI. . 

124. D ro ſecundæ Diametri SCs, & ejus Ordina- 
tarum ſitu, data etiam magnitudine ejus, una cum pa- 
rametro, facile innoteſcunt ſitus & magnitudo prime Di- 
ametri MCm ipſi SCs conjugatæ, una cum ipſius pa- 
Ducta enim per centrum C indefinità rectà Mm, Di- 
ametri Ss Ordinatis parallelà, ſumantur ſuper rectam M. 

duo puncta M & m a centro C æque remota, ita ut Mm - 
fir media proportionalis inter {ſecuhdam Diametrum 8 
& parametrum ejus: inventà. deinde terti2 proportiona- 
li ad binas rectas Mm, Ss, * conſtat Mm eſſe primam * Def. 15. 
Diametrum ipſi Ss conjugatam, & habere pro ejus pa- & 16. | 

rametro iſtam tertiam - proportionalem, = 

PRO- 


=. LIBER TEATIUS _ 


PROPOSITIO VIL Leone 


4: HEOREMA. 


Fig. 41. I ts 25. d Ordinatæ cujuſtvis ON al Dia- 


metrum Mam, eff ad reftangulum ſub MO & Om illius 
Diametri fegmentis, ut  quadratum Conjugate Ss ad gua- 


dratum ipſius Mm. 
. Dico ON : MO I Om: ; M x; 
= Dua enim per extremitatem M * Mm 


rectà Dd ad Aſymptotos terminata, & ſecundæ Diame- 
Def. 14. tro Ss parallela, ea * erit tangens in puncto M, ideo- 
* Art. 116. que & biſecabitur in M. Producatur igitur (ex u he. 
* Def. 25. parte Diametri Mm) ordinata ON, ipſi Ss * res 
& Aſymptotis in punctis L & I occurrr, a busse O 
* 2. El 6. * æque remotis. His poſitis, 
* Art. 121. Fat CM vel Cm t; CS vel Ce, five MD vel Mg, 
5 A CO = 5 ON =y. | 
Jam. vero, rriangula CMD, COL, ſunt fimilia, | 
Unde 1 : MD :: CO: Gr vWEOL- 


Hoc eſt : 4 1 x — OL vel Ol; 5 * 
icio IN=L0=0N—# =g. 3 3 is 
| Et NI=10-ON—* . —— ag 
| | Vade my apc Dogg cio i 
I 2 Arte 58. Sed * LN x N[==DM x M4, [at | 
1 1 Vel TOYS 


Ergo 


2 Ds HYPER BOKA' - oY 
Ergo cexx cet. ttyy, DN | „ 
Et * yy : xx :: cc: tt, 


2 2 


* Art. $8: 
sive ON: MO * Om:: CS 7 5 


„„ 
CM :: Ss: Mm. 
COROLLARIUM. 


126, MANIFESTUM eſt, quæcunque in Propoſitione 
* ſecunda de duobus Axibus Aa, Bb, fuerint demon- Art. 86. 
ſtrata, ope hujus propoſitionis locutn habere apad 
binas quaſvis diametros conjugatas ; & cum articuli 
87, 88, 89, 90, 91, 92, 93, aſecunda Propoſitione 
clarè deducantur, verique ſint, utrum angulus ACB re- 
ctus fuerit necne, ſequitur, fi in iſtis articulis ponamus 
rectas Aa, Bb, non eſſe axes, fed binas quaſvis diametros | 
conjugatas, eos -adhuc veros fore, demonſtratio enim © -- 
eorum etiam ex hac Hypotheſi eadem prorſus crit. 


»þ- 


„ 2 


PROPOSITIO Vi. 


Y» 


THEOREMA. 


” * 


127. S1 binæ rettæ DE, FG ad Aſymptotos terminate, Fig. aa: 
& ſe mutuo ſecantes in puntto O, Hyperbolam MA in 

pundt ir M & A tangant; dico triangulorum GE, CFG, 

latera circa communem angulum C eſſe reciproce propor- 

tionalia. e „„ 

de /. -<iScilicer M: CE: CG: CE. 

Ductis enim per puncta contactuum, M, A, rectis MH, 

AL, Aſymptoto CG parallelis, patet triangula CDE, 

HDM eſſe * ſimilia, ac proinde CE: HM :: DE: DM; K 2. El. 6. 

ſd *DE ="2DM, unde CE="2HM. Porro DE : EM * An. 116. 

:: DC: CH, unde: etiam DCG 2CH.. 

Ty e 25 | Triangula 


*z LIBER TERTIUS 
| Triangula autem CFG, LEA ſunt ſimilia; ergo CE. 
= 2CL, & CG = 2AL, quia FG = 2A. | 
* Art, 108. Jam vero * CH: 2CL :: LA: zHM,, 
Hoc elt D: 


CoROLLARIUM I. 


128. Hine triangula ipſa CDE, CS, communemn 
* 15, El. 6, angulum ad: C habentia, erunt *xqualia, | 


Conoet en II. 


129. Liquze rectam DE in eadem ratione ſecari ad 
puncta M & O, IC nds A O. 
Sat 12% Nam * CD: CE CG CE. | 
* 17. El. 6. Unde *erit DF: FC:: GE: EC; ideoque erit FE ipli 
. El. 6. DG * parallela, & triangula FOE, DOG {unilia, unde. 
| Erit DO:OE +: GO: OE, 
118. El. s Et Xx DE: EO :: GFE: FO, 
Eis. El. 5. Ergo * ME: MO:: AF: AO, 
| Hoc eſt, DM MO: GA: A0. 


LEMMA III. 


130. St fuerint quæcunque - e wen 
nes: ratio prime ad ultimam componitur ex rationibur me- 
diarum. 


Sint A,B, CD, quantitates datæ, dico eſſe A ad D in 


ratione compoſita ex rationibus A ad B, B ad C, C ad 


ipſius A per D diviſz, hoc eſt, per = 5; atque idem de 


cæteris rationibus obſervandum ; as: ratio compoſita 
| Ee: | : > : ex 8 


D; nam ratio ipſius A ad D NI per quorum 


D E HYPERBOLA 


ex intermediis rationibus æquatur (per Def. 5. Elem. 6.) 


A. B . 
5 exponentibus 5; F* C & 5 in ſe mutuo ductis; videlicet 


3 55 + . AB 


* b Ergo ratio ipſius A ad D 


© — BCD 
componirar ex | rationibus mediis. 


'PROPOSITIO IX. 


"THEOREMA.. 


3 131. 81 per quodvis Hyperbole punfFum M agatur ad pig. 43. 


Vx 


diametrum quamvis Aa Ordinata Mp, & tangens MT ifti& 44 


diametro occurrens in T; dico eſſe CP: CA: Az CA: CT; 
neceſſe eſt autem ut puntta P & T ex eadem parte centri 


C cadant, quando Aa eft prima Diameter; & @ contra, 
ut P ex und, & T ex altera parte, quands Aa eft ſe- 


cunda Diameter. 


Si As fuerit prima Aahetet producatur utrinque 
rangens MT, donec Aßymptotis CD, CG, in punctis 


D & E occurrat; ita & Ordinata PM, donec Aſym- | 
ptoto CD in puncto N occurrat. Potro per pundtum A 


Agatur recta AK tangenti DE parallela, & Afymproto 
CG occurrens in K; & fit FG tangens in puncto A, 
ad Aſymptotos terminata, & alteri tan pena DE in O 


occurrens; & *erit FG ipſi MP paralle ee 8 
is poſitis, erit AP ad AC in ratione n ex - 
EK ad EG, & ex EG ad EC. fo | 
Nam *AP: AC: FN; FC., SD * 2. Els. 2 


Et ratio ipſius FN ad FC, & componitur ex racionibus* Art. 13G 


| EN ad FD, & FD ad EC. 


1 r 


84 „ STE res 
unde ratio AP ad AC compoſita eſt ex rationibus 
EN ad FD & FD ad EC. 

At. 129. Sed EN: FD :: OM:OD:: X OA: OG: EEK: EG, 
Ideoque ratio AP ad AC componitur ex rationibus EK : 
ad-Et, & FD ad FC. ©.- | 

Sed FED: EC:: EG: EC, 

Art. 127. ( Nam * CD: CFE:: CG: CE, 

1. El 3. Unde * FD: EC:: EG: EC.) . 

| Ac proinde ratio AP ad AC 2 al exEK ad EG, . 
& ex EG ad EC> | 
Sed EK ad EC * componitur etiam ex me 
EK ad EG, & ex EG ad EC. 
nde Ap: AC:: EK: EC:: AT: TC, 
Ergo AP: AC:: AT: TC, | 
a El. 5. Ac proinde * CP: CA :: CA: CT. quod erat primum. 
Fig. 44 20. Jam ſit Aa ſecunda Diameter; & agatur per 
| centrum C recta CK Ordinate PM parallela, quæ Hy- 
perbolæ in puncto B, tangenti autem MT in puncto R 
ccccurrat, & fit MK ipſi Aa parallela. Conſtat igitur CB 

* Def. 14. x eſſe primam ſemidiametrum ipſi Aa conjugatam, & 

» Def. 15. MK * eſſe ordinatam ad ipſam CB. 

Iis politis, fit CA vel Ca t; Cams: cp vel 

MK x; PM vel CK y; 
Et erit CK: CB:: CB: CR, per Nn en 


Hoc eſt, 7 3 5 =. 


„Vile RKa=CK—CR=—5 \X 


1 * 4+ El 6, Tk autem KRM, CRT unt min, 
Unde KR :RC:: ; MK: : CT, 


* Art. 130. 


D* HYPERBOES' , 
2e et 3 . 5 
. 


2 22 
* ">. a8 = 


Sed er, 1 - N . , unde ſr* Arr. 885- 


& 126. 


quantitas ccx dividatur per - — loco w * ce, 


evadet, 


1 6cxtt : i” 
— = = unde cr AN 
1 CCN x? ; 


Sed * X: 4 1 vel CP: CA CA: CT, quod erat *16. El-6; 


ſecundum. 


PROPOSITIO Nh 


| TuroREMA.. 


3 % 81 in + Hyperbola, cujus centrum C, agatur ad al- Fig. 45. & 
terutrum axem. Aa Ordinata MP; ita & recta MG, tan- . 
genti MT per M duct æ perpendicularis 3 3. dico eſſe ſemper CP 
ad PG in ratione datd ipfius axis Aa ad | pn: 7a . 

Scilicer CP: PG :: Aa: p. 5 
Sit CA vel Cat; CP; PM ==) 5. & erit & CT "Art, * 


==; unde TP=CP= CT x === — 


* 
prout axis Aa primus vel r fuerit. 
Jam vero triangula TYM, MPG ſunt * lamilz,2 «8, EEC. 


unde, 
TP: PM:: : PM: PG, 


el : 22; = PC 
oF 0. FE * f PG, ; 
x 
Sed L: —— o; * nt a * 16. 6. El. 6. 


25 1.18 EAR TERTIVUS 
Art. 88, Et & xx tt: yy : 27: p- 


"I | *: . r 7 27: 2 hoc eſt CP: PG : Aa: 1 


CokolLAn UN : SiS: 
133. HN ſi CA vel Ca dicatur 7; CP, x; 1 


Parameter, p; erit PM: :TP x PC: p: Aa. 
* Art. 132-Nam * TP x PC x Ep 
Art. 88. Sed Yar 1. r: p: Zr; vel PM: TP x PC: p: Aa. 


PROPOSITIO XL. 
TnkzoRE NIA. | 


EE. 43: 7 13 4. 81 in s ele vel Hyperbolis FRY ab ex- 
X tremitatibus A, a, Diametri cujuſvis Aa agantur rettæ AG, 
ag, Ordinatis parallele, & alia quæpiam retta MT quo- 
modocunque contingens ducatur, dico rectangulum ſub rettit 
As, ag, ægquari quadrato dimidie Diamerre CB, ſemicon- 
- Jugate cum Aa. 
producta MG diametro Aa occurrat in puncto T; 
ducanturque per punctum M rectæ MP, MO, ipſis AG, 
As. kde. 
Art. 131. — igitur * TC: CA:: CA: <P, 
Erit TC: CA:: TA: Ap; ; ſed CA==Ca, 
Ergo Ca: TC :: AP: AT, 
5 Et Ta: IC :: TP: AT, 
44. El. 6G Unde * ag: CN:: PM: AG, 
| Er AG x ag = PM x CN, | 


Art. 131. Sed PM x CN CN * CO=z * GB; 
| 1 AG x « fo _ 


PRO- 


Dr HY P E. RBOL A. | 27 
PRO-POSITIO XII. 
 THEOREMA.. 


1335. 81 er quovis 1 punlts M agantur ad fo-Fig. 482 
cos F, f, rectæ MF, Mt; dico tangentem per punttum. illud 
M dudtam bifariam | ſecare angulum FMf. 
Scilicet MD S F M d. 
Ductis enim FD, fd A tangenti MT 1 
fit Aa axis primus, ipſi MT occurrens in T, & fit MP 


erdinata ad axem. 
Sit CA vel 3 CF vel . — 


reit Mr t, A E Art. 8 
ai eſt, ME: 1172 CE—XCT: cf er, Tt. 137. 


vel MF: Mf :: TF: Tf = FD =fas 
Ftrgo MMF: Mf: FD: fd. 
ideoque triangula FMD, fMd ſunt. * ſimilia, ac alle * El. 6 
anguli FMD,. fMd, lateribus. W DF, df, ä 1 
hit, ſunt zquales, | 


FF COROLLARIUM | 1. 


136. me ſi ab Hyperbolæ puncto quovis M. agan- 
tur ad focos F, f, rectz MF, Mf, & per idem punctum M 
recta MT, ita ut angulus FMT æqualis ſit angulo A 
exit recta MT ns in puncto M. 


COR- 


„ LTBER TERTIUS 


- 4&6 


\ f 


COROLLARIUM . 


tig. 4. 137. SI ab. Hyperbolæ Gola F 55 ad 8 quodvi 
5 tertium V inflectantur duæ rectæ FV, f V, quarum una 
FV axi majori Aa æqualis fir, altera EV a perpendiculo 
Ms in ſe demiſſo biſecetur in S; perpendiculum illud 

MS Hyperbolam tanget in M. 
Secet enim perpendiculum MS rectam f V productam 
* 4. El. 1. in puncto M, & jungatur FM. Et erit x MMF; & 
angulus SMV SMF. Ergo Mf — ME = Mf MV 
* Art. 80. = V f = Aa, axi majori; ideoque punctum M x eſt in 
Hyperbola; & cum angulus SMF = SM, recta SM 
Hyperbolam tangit. | 
Et contra, ſi perpendiculum SM Hyperbolam tan- 
Dit, exit fV axi majori Aa xqualis, nam ob zqualia 
| triangula MSF, MSV, erit MF MV, ideoque Mf— 

* Art, 80. MV= ct MF = FAa. | | | 


PRO POSITIO x1. 


'THEOREMA. 


Fig. 50- 138. n NTIA quadratorum ex 45 Diametris 


qĩ̃uibuſcpis Conjugatis Mm, Ss, rg «. nr * 
torum ex e n Aa, , B, „ 


Dico GS —CM = - TB - — . 


Vel 1 TS = 8 EB, 
Actis enim rectis MS, AB, ex Aſymptoto alteri Ce © erunt 
parallelæ, & & ab altera CG bifariam ſectæ in punctis H 
& G; nam ob * Ms, Ch, erit SC: Cs :: SH 2 * 
e 


Ds HYPERBOLA. 39. 
Sed *$C== Cs, ergo & SH HM. Fadem ratione * Art. 121 


oſtenditur AB biſecari in puncto G; unde fi ex punctis 


A, M, B, 8, demittantur ſuper Aßymptoton CG nor- 


males AF, ML, BE, SK; triangula GAF, .GBF, ita & 


HML, HSK, erunt fanatics & * æqualia, ob latus AG = #26, El. r. | 
GB, & SH= HM. His poſitis, hat CG vel * GA Art. 96. 


mn; GE vel GF Da; AF vel BE; CH — =#3; HM 


=} 5 * erit A CB mw as 6 


Vnde GE —EB —=CB == — 2m — aa —+ bh,” 


Er CF FA CA=mm— 2410 —+ ad - bb, 


Ergo S . oe 33 


Triangula autem GAE, HML fone + Con, 3 Al. 15. 


Ideoque GA: AF:: HM: ML, 25. 
Scilicer m : 522 : 7. 2 =ML ref KS; 
Sed & GA: : GF:: HM: HL, 


Hoe e eſt, m: 4 1. 80 2 II. vel Hk, XY 


ac proinde = cl 2. 


F 


Vnde Gra Ch, 44 l ref 5 hee 8 : 5 3 


Ec CL =CH— HL= — 2 


e eK —— -KS = = Xx . 9 thy 


Lens "7 


” 1 ty in | I 


#7 


4 
* 


Sed * 22 um; ac id. ſubſticurione fas, 3 erit Art. 109. 


7 don, hoc elt, CS — CM== 4am, ſed & CB— 


CA= lum, ideoque TS—CMzCB—CA.. Si 


* 


Ss 14ÞHÞERrTERTIUS : 
| Si angulus GCg ab Aſymptotis factus eſſet acutus 
(etſi quidem in hac figura fit obtuſus, atque ex hac 
hypotheſi inſtituitur demonſtratio) conſtat rectam CF 
majorem fore, quam CE; angulus enim AGE ſemper 
*34-EL 1. * æqualis eſt angulo GCg, & in hoc caſa eſſet acutus; 
| ſed ſi perpendicularis AF inter puncta G & C caderet, 
16. El. 1. angulus acutus AGE major * eſſet angulo recto, quod 
flieri nequit; unde recta AF infra G ex hac Hypotheſi 
cadat neceſſe eſt;, atque ita facile oſtenditur rectam BE 
ſupra G cadere, ex eo quod BGC tum eſſet acutus. Et 

in hoc caſu eãdem prorſus ratione oſtendi poſſet, eſſe 
C - CS CA CB; ; 15 OY. 
Sin vero angulus GCg ab Aſymptotis factus fuerit 
rectus; AGE, iſti angulo ſemper æqualis, eſſet q 
rectus; ſed & ex hypotheſi anguli CHM, CHs, eſſent 
recti; unde triangula CHM, CHs, ita & CGA, CGB, 
forent æqualia, & ſemidiameter CM == CS, ita & ſe- 
miaxis CB CA; & cum in hoc caſu differentia inter 
binas diametros conjugatas Mm, Ss, ita & inter axes 


Aa, Bb, evaneſcat, liquido conſtat, hanc propoſitionem 


veram eſſe in omnibus caſibus. 
Conor LARIUxI. 


13. Hinc patet, primam quamvis diametrum Mn: 
lecunda Ss minorem, æqualem vel majorem eſſe, prout 

angulus ab Aſymptotis Accus fuerit obtuſus, rectus, vel 

acutus; fit enim GCg obtuſus, ideoque AGH & CIS, 

. etiam obtuſi; unde in triangulis CHS, CHM, angulus 
224. H. $:CHS major erit angulo CHM, ideoque * latus CS tere 


„ 
? 1 * —— — 1 } 
. net Ents? * "INF 
o 


% 


DE HYPERBOLA 22 


/ 


 DEFINITIO. 
—xvit. 


Dux Hyperbolæ 3 tum 1 vel 
| RECTANGULE dicuntur, cum binæ earum diametri con- 


jugatæ ſibi invicem æquales fuerint, vel cum angulus 
ab e factus fuerit rectus. 


| COROLLARIUM II, 


140. OY Ne, ſi ab Hyperbolz Aquilatere . 11. 
quovis M agatur ad | quamvis Diametrum Aa Ordinata 


- MP, erit ſemper MP == EP = x: TA: ſigno "ORR 
quando Aa eſt prima diameter; ſi 1gno ae r wa 


; As eſt ſecunada; % 61" Ip 1 . 
Nam * MP : CB == CA :: Bb: „ Le 
Sed in Hype Equilatera Bb = Aa, ideoque 5 E 
NIP = = TP == CA. | | þ 
DE FINITIO. 
a : 


SINT AM, am, duæ Hyperbolz 8 FR: Aa fig NE Ty 
axis primus, recta autem Bb ſecundus : ſint etiam BS, | 
be, duæ aliæ Hyperbolz oppoſitæ, quarum è contrarid 

primus axis ſit Bh, ſecundus Aa; hæ duæ Hyperbolæ 

Bs, bs dicuntur eſſe alteris duabus AM, am, ConJu- 


GATE; & hx nen ſimul appellants HYPERBOLE 
Confucara. - oy; | 


* cox 5 


92 LIBER TERTIUS 


| COROLLARIUM. / 


1 | 141. MANIFESTUM eſt, rectas Ba, Ab, ſibi invicem 
= Def. 4. eſſe parallelas, ex co quod rectæ Aa, Bb, bifariam * ſe- 
\&5- centur in puncto C; unde conſtat, Hyperbolam ES ipſi 
» Def. 12. AM conjugatam * habere pro altera Alymproto reftam 
C& ipſius AM Aſymptoton; & pro altera, rectam Cg 
alteram Hyperbolæ AM Aſymptoton verſus C indefinite | 
productam, hæ enim rectæ per centrum C tranſeunt, 
& duabus rectis Ba, BA, per terminum B, primi axis 
Bb Hyperbolæ BS ad terminos A, 45 axis ſecundi Aa 
ductis unt parallele. £7 + 
Conſtat igitur rectas CG, cg, — Ab, AB, paral- 
lelas, & ex utraque parte centri C indefinite productas, 
non eſſe ſolummodo Afymprotos Hyperbolarum oppoſt- 
tarum AM, am, verum etiam binarum BS, bs, ipſis. 
7: AM, * Conjugatarum. 8 


PRO POSITIO XIV. 


THEOREMA. 


142. $1 in ales Aſymptotin CG Makes AM, 
BS, per punctum quodvis H agatur recta MS, alteri A- 
Hnptoto Cg parallela 3 dico hanc reftam Hyperbolis AM, 
BS, -oceurrere in duobus n M G 8 4 puntfo H #- 
 quidiflamtibus. | 
» Art, 112. Conſtat * enim 1mo, reftatn MS Hyperboli alicubi 
occurrere in punctis M & S. 
* Art. 109. 2do. Ob Hyperbolam AM*erit rectangulum CH x HM 
'==CG x GA; & ob Hyperbolam BS, erit CH x HS 
| * Art. 96. = GG x GB: Ad. * GAS GB; unde CG x GAS 
ee GB; ideoque CH HM CH x HS, & HM 
s. | Co & 


— 2 — — ——2—ů——— —— 


—— —— —ä——ĩ Wee 


Dr HYBRERBOLA 
onen 
143. SI in duabus Hyperbolis AM, BS, per puncta 
M, 5, ductæ intelligantur diametri due MCm, SCs, 
ad duas alias Hyperbolas am, bs, terminatæ, liquet in 
Hyperbolis oppoſitis AM, am, diametrum Ss eſſe ſecun- 
dam, ac Conjugatam primæ Mm; & vice versã, diame- 
trum Mm eſſe in Hyperbolis BS, bs, ſecundam, primæ 
Ss conjugatam 3, unde patet, 8 
Binas quaſvis diametros conjugatas in duabus Hyper- 
bolis oppoſitis AM, am, eſſe etiam diametros conjuga- 
tas in duabus Hyperbolis BS, bs, ipſis AM, am, Con- 
jugatis; hoc tantum diſcrimine, 705 prima diameter 
Mm, 2 Hyperbolas BS, bs, fit ſecunda, & & com 
trario. ſecunda Ss, prima. 3 SJ 
535 CokolLLARIUM II. I | 
144. Unde liquido apparet, Hyperbolas BS, bs, ipſis 
AM, am, Conjugatas, per terminos 8, , omnium. dia- 
metrorum SC, quoad Hyperbolas AM, am, ſecundarum 
tranſire; & viciſſim Hyperbolas AM, am, ipſis BS, bs, Con- 
jugatas per terminos M, m, diametrorum omnium MCm,, 
gquoad Hyperbolas BS, bs, ſecundarum, etiam tranſire. 
ROST >< 2; 

8 TREOREMA. . | | 
145. $1 in Hyperbolis Conjugatis AM, am, Bs, bs, Fs. 55 _ 
ducantur diametri quevis Conjugate Mm, Ss, axes aute: 

Aa, Bb; dico parallelogrammum ſub diametris Mm, Ss, 
contentum, æquari retlangulo fub axibus Aa, B55. 

Per puncta M, S, agantur rectz MD, SD, ipſis Sc, 

Mm, parallelæ, ſibi mutuo occurrentes in D; producarur: 

MD, donec axi Aa: occurrat in T; & a puncto M de- . 
mittatur MP ipſi Aa normalis; & * erunt MD, SD, Art. oz. 
tangentes in punctis M, S; & CMDS- parallelogram- & 126. 

mum. 1 


_  LEBERTEIATEU:S 
mum, & æquale quartz parti parallelogrammi « circa di- 
ametros Min, Ss, deſcripti, ex eo quod Mm, Ss, bifariam ſe 


cenrur in centro C; demittatur CE ipſi MD productæ per- 
nc & erit rectangulum DM x* CE æquale paral- 
el 


ogrammo CD; dico igitur eſſe DM x CE, vel CS x CE 
en x CB. Sit enim Cann . Ch.; & erit, 


* Art. 86. * CA: Ab x Pa :: EB: MP, LT 
Ar. 88. Vel fr: *. 1: 2 ran 


Unde IVY WEN cc. 6 
Au. 131. Porro CP: CA:: CA: CT, 
Vel „ 7 25 — 


* 


Unde c- „& OW 271 


8 
cexx | 
Ideoque R . 
Triangula autem MPT, CET, ſunt kl, 7-3 
Ergo MT: MP :: CT: GE. | 
Vel. * 211 eee . 6 9'Y ce :: * 3 —rhec X 21 
„„ of xx = ttxx - c X R 
* Art, 238. Porro 3 — 1; 


Et CE * DM, yel CE * "$i. u N 22 — {RE nc, 


oe C rec 


VndeCE » * DM==CA « EB, a CE x DMCA x CB. 


COROLLARIUM. 


146. Hinc parallelogramma omnia circa datæ Hy- 
pew diametros quaſh conjugatas deſcripta, erunt in- 


ter ſe æqualia. LIBER 


. K 


2; 


LIBER QUARTUS| 
Fo DE TRIBUS. 


SECTIONIBUS CONICIS. 


DEFINITIO. 


deſcripta ( videlicet PARABOLA, ELLIPs1s, Hr 
PERBOLA, vel HYPERBOLE OPPOSITE.) genera- 
liter dici ſolet CoxicA SEC TIO. 


PROPOSITIO. J. 


Tu EOREMA.. 


G NG 5 LA quæque Cui in dende libris 


: 147. 81 is ElIph per terminum alterum A Ae ig: 54 & 


cujuſcvis Aa (vel prime diametri Aa, f ſi ſeftio fuerit Hy- 55 


perbola) agatur retia AG ordinatis parallela, æpualis au- 


tem parametro ad diametrum illam pertinent; & 4 ter- F 
mino altero a ducatur retta aG, ordinatam quamvis PM, 
( fi opus, produlfam) in puncto O ſecans, dico * 


1 Ordinatæ PM 1 rettangulo AP x 20, 


Scilicet pN AP « PO. 


R N55 Aa: AG:: Pa: PO:: _ wie n PO, 
Sed * Aa AG:: AP xPa rl, ©. = 175 e 45 
Unde NA * . 3 


— 


9 4.1 8 F R QU ARTUS 


COROLLARIUM. 


| 148. Hine quadratum Ordinatæ PM ad diametrum 
| Ar. 7. Aa (quod in Parabola (Fig. 56.) ſemper * zquale eſt 


& 23. rectangulo ſub abſciſsà AP & parametro AG) ſemper 5 


* 


minus eſt in Ellipſi, majus vero in Hyperbola, __ 
prædictum rectangulum ſub abſciſſa & parametro. Et ob 


has 1 Sectionibus Conicis nomina impoſuit 
Apollonius, ita ut PARA BOL æqualitatem, ELLIPS1s de- 
fectum, HYPERBOLA autem exceſſum quadrati Ordina- 


tæ denotaret, cum n ſub Patayhetro & ab- 
ſciſsa er 45. 


RO PO SITIO. I. 


- THEOREMA. 83 


ommnis prima diameter Aa, bifariam Treatur in centro C, ne- 

72k Settioni in pluribus, for _ duobus punitis occurrit. 
Hoc in articulis 58 ri e ANG & 111 ter- 

C1 -Semanſtranur. DI ene 


- PRO PO SITIO. m. 


. „ 
** 4 s 
a. 0 "x 
* a 5 je 


datum Conice Seftionis punftum A ES 
Hoc in articulis 24 libri primi, 5 7 fecundi, & 1 1 6 
tertii oſtenditur. =, . 


: 2 4 F _ * * * 
— 
* ' . . 
: - | 
* 


HO ee] 
7 + 


iX $7, & 149. 10 Ellpf omnis diameter Aa, 8. in . 


I 15 o. Una tantum age, LA 2 pet ' oh „ 


A <a © 


1 


+ xs 


ad ., 


De TRIBUS SECTIONIBUS CONICIS. 57 


PRO POS 11710 1V. 
\THEOREMA, i: 4130 


4 ” 1. Sr in n be er punctum quoduis pP FH Fig: 2 
metri Aa ( produfte in Hyperbola, quando Aa eft prima di. o. 


ameter) agatur reffa Mp M ifliaſce diametri Ordinatis pa- 
rallela; dico hanc ſectioni occurrere in duobus puniis M 


Et vice wersd, 1 4 i terminata 
hifariam ſecetur a diametro Aa in puncto P non centro, ea 
iftiuſce diametri Ordinatis parallels „ 

Hoc oſtenſum eſt in articulis 1 o, 1 5 2 3s libri primi; 
$I, $3) 63, libri r & 91, 93» & 126 libri 
tertil. 1 to REI 


. mh =, 5 1 - : 
il 43 > 


P 


— 


ConolAA IB. 7 5 


Big . Hime 67 recta MM ad Seftionem Cvnicati ter- 
minata a diametro As bifariam ſecetur in puncto P 
non centro, omnes rectæ ipſi MM parallelæ, & ad Se- 
een terminata ab eadem diame tro biſecab untur. | 


- PROPOSITIO. v. 


Tu RkOR ENA. 


. 51 Fm rife MM, NN fi mutuo . S 
od Sebionem terminate, bifariam ſecentur in punctis P . 
2 e ae relta Aa; dico hanc nella eſſe n ® 


- 
- "7's . 9 * 


vo 


ww # 4+ 


| * vw" enim per W . p. rect went 
dudta, tranſibit etiam per medium (Tipſius NN. Art. 12. 


R ͤũ ù é cok 


—— —— 


—— —— —ẽw . — — 2 4 


2 — „K % . —D dä «„ —— 
* 
* 
1 


„ kiss QUARTUS | 


 COROLLARIUM - 1. 


* Def. 5. . 154. Dycræ alia quavis Aero Da, conſtat * Se- 
ctionem Conicam eſſe Parabolam, quando Dd ipſi Aa 


Fix "DS. 9. eſt parallela; * Ellipſin, quando Dad ipſi Aa intra Sectio- 
2 Def. 9. nem occurrit; Hyperbolam * vero, vel Hyperbolas op- 
HI. poſitas, quando Dad ipſi Aa extra ſectionem in puncto. 


© occurrit ; ita tamen, ut in his duabus poſtremis cali- 
bus punctum concursũs C fir centrum. . 

Quando tota Ellipſis datur, centrum ejus facile i in- 
noteſcet, ductà diametro Aa, eaque | bifariam ſecka in pun-- 
cto C. Eaàdem prorſus ratione es centrum, da 
tis Hyperbolis oppoſitis. „ | 


Con LLARIUM II. 
155. Hinc, data Conica —— ita 1 K puncto 


vis O in eodem plano, ſemper oterit per ld 


_—_— diameter Du; ft enim —— ; Patabola, aga- 
tur per datum punctum recta Dad diametro cuivis Aa 
parallela; ſr Ellipſis, vel Hyperbola, vel Hyperbolæ op- 


poſitæ, ducatur recta Dd per punctum datum & per 
centrum C, ope conſectarii oa inventum. 
COROLLARIUM HI. 


1 56. Hinc recta MM SeCtioni Conicæ non niſi in 


3 duobus punctis M & M occutrete poteſt; ductà enim per 
Art rgi. medium P ipſius MM diametro Aa, *#colftar rectam MM 


iſtiuſce diametri Ordinatis eſſe parallelam, ideoque Se- 
ctioni in duobus tantum punctis Mi & M occurrit. 
Si recta per centrum C tranſit, res patet per arti eu- 


un _- Z 89 . co 


„ WF 


DE TRIBUS SECTIONIBUS CONICIS. 99 


„Cab IV. 


157. Dara. Ellipſi, vel Hyperbola, invenire binas Fig: 69, 70; 
ejuſdem diametros conjugatas Aa, Bb; & Afymptotos | 
CG, Cg, ducerc, quando Sectio fuerit Hyperbola. 

Inventa, ope parallelarum MN, NN, diametro Aa, 


ductäque per centrum C recta Bb ipſis MM, NN, pa- 


rallela, liquet * diametros Aa, Bb, eſſe conjugatas, ex* Def. 13. 
ed preg rectæ MM, NN, a þ Wu" Aa bifariam ſe- II. 15. III. 
&z ad diametrum l lam parallelæ erunt. 


Jam vero ad ducchdas Alymptoros CG, Cg, . 


Men 


AP x Pa PM: CA: TB vel Th; vel (quod codem re- 


 cidir) ut media proportionalis inter AP & Pa ad PM, ita 


CA ad CB vel Ch. Ductis igitur rectis AB, Ab, agan- 
tur per centrum C rectæ indefinitæ Cg, CO, iplis AB, 
Ab, parallelæ, & erunt Afymptoti quæſitæ; conſtat 
* enim Bb magnitudinem eſſe ſecundæ diametri Bb, li- Art. 88. 


Aa conjugatæ; unde, p definitiones 14K 15 libri rex. & 126. 


tii, 885 2 


| FRY POSITIO VI. 


+ PROBLEMA. 


1 5 58. Dara Sefions comca, ita hs iy fur A Aa "Fig: 59,60; 
mwenire iſtiuſce diametri Ordinatarum ſitum. eee 


Actis ad diametrum datam Aa parallelis, Sion in 
punctis M & M occurrentibus; dico rectam MM, quæ 


diametrum datam in puncto P 19 Ordinatam eſſe ex 


urtrãque parte iſtiuſce en ſi modo e Pnon 2 


-» 


Aab centrum. 75 3 13531. ; 8 TY 
| N he + Reck z 


100 LIBER QUARTYS, 


"At enim MM ex hypotheſi bifariam . a di- 
Ar. 157, ametro Az in puncto P, * *erip Ordinata ex u- 
traque parte diametri Aa. 

Flac ratione ſemper” licet invenire it tum Org 
Fig. 59 & PM ad diametrum Aa; in Parabola enim, & in Hy- 
7 perbola quando diameter data Aa fuerit prima, laber 

quocunque intervallo recłæ diametro Aa parallelæ a Se- 

ctione diſtant, eas Sectioni tandem occurrere in, puncto 
aliquo M, ex ed quod Sectio magis roagilque | in infini⸗ 

Axt. rr. tum *recedat a diametro a 5 

%% In Ellipſi (Fig. 60) & in Hyperbolis oppoſiti tis (Fig. 
62) quando Aa fuerit ſecunda diameter; liquet ſemper 
duci poſſe duas parallelas ex urraque parte diametti Aa; 
ſectionem in punctis M & M ü ſecantes, ita ut recta 

MM diametro datæ Aæ in puncto P, non centro, 
occurrat; ex £0, quod, in Ellipſi Ordinatz ad diame- | 

* Arr. 52. trum * Aa e minores, & & contrariò in Hyperbplacs 
= 92. teen, iT Vun W Femaſngrey.. At en . J emitis*x 


— 1 ENT 
726. 33 2421 15 71 en 


_y 
[4 . : 4 if” ; ; _ 
4 2 22 4 Jr ah es 3 $18 <> e . +24 . nn %- 5 
1 * 
bu N — — — 


8 


127 1 
11951 


COROLLARIUK | + 0g 


15. "dino duci poteſt rangens per punctum A Seckio 

Art. 5 nis Conicæ datum, ducta & enim per illud punctum 
5 diametro Aa, inventaque ad iſtam diametrum Ordinatz 
„An-. MP, *liquer, ſi per punctum A agatur ad rectam 
ns Ig Parallela, 2 . nen une 


Def. 10, I. 7 111 ol it. -9) 6101 L Þ 1338373 ori 6h 9% 

T3, II. Ts : : 1 7 53 * K 2122 7 

HIL. . * 42 Es + Ba AS ST SES EEE I 
LC OROLLARIUM. ial ee 


1 2115 £3634 
no rden 3 Hyperbolis oppoſitis, vel Ellipſi, ita * 
, diametro AY 2 facile invenixi poteſt dia- 


gf: 8 $ 1 meter 
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Ds TRIBUS SECTIONIBUS CONICIS. ror 
meter Bb ipſi Aa conjugata. Ducatur ſcilicet per cen- 

trum C recta Bb Ordinatis ad illa diametrum paral- 

ela. 


sit autem Bb Ammer! data „cujus conjugata a2 
fr invenienda. Ducta MM ipſi Bb parallela, & & ade. | 
Ctionem- terminata, biſecentur rectæ MM, Bb, in | 
as P&C, LI avon, & a eric da- [24 445 
meter quæſita. 11158 | A344) 2194339 * 2 40, 

8 | COROLLARIUM II. N 

161. 8 Hyperbol3 MAM (Fig. 61.) ita & 8 
cundæ diametri Bh poſitione, W ejus deter- 1 
minare, & Ordinatarum ſitum invenire. meme. 
Inveniatur prima diameter Aa, ipli Bb conj ugita fer 


| Corollarium Pracedens, flat etiam AP x pa: PM: CA: 
CB be Th, & 5 aj Bb magnitude A e 88: 


91 
Bl &; Qrdinar; us diamerro Aa mea ung... 
0X ; nor ar vie. Litre zin ET 
= ? dA E 
DAIM e = 
HO, "PROBLEM. ; AT FAT 18 e nA 
48 I ef J. I 1303 5 Fa ke 141 35 1 Sf $1 2 | 


© T6 2607 AD N * Conicam,. 's 4. The | J Fig. 633046 
Parma, duas ae TM, TIM, e no)" 65. 


A; 4 T 542. 4 1 + 4 f Wis It = L 
Ek NA P 1 | PARABOLA. . 33 F 
* 0.3 CI At. f FH 230); 4172 wy SEE: 1 * 


Docrx per pundun dum ＋ $a. 8 . r. 40 
bole in puncto A occurrat, ſamptzque; parte AP. iply 1 
AT zquali, agatur *per punctum P recta MM Ordina-* Art. 158. 
tis parallela, Parabolæ in punctis M & M Foccurrens ; Art. 151 
junganturque TM, TM, & erunt rectæ TM, TM,, t. _ = 
* * rangentes quaſits. M- a we 7 


— 


. 

| 

[4 

. 
13 
N 

| 

| 


gy: P1222 * a RK 0 T Us 
104 . SS ao \. . | ; * 


Pao Erie 


ür -151; Duc per punctum datum T * diametro Aa, es 
taque CP tertia proportionali ad CT, CA; agatur per 
um P urecta MM Ordinatis parallela, Ellipſi I in duo- 


A. 151. bus punctis M & M * occurrens; junganturque TM, IM, 


* X erunt rectæ TM, TM, _—_ quæſir . -... 


PRO HyPERBOLA ET HypznboLrs OPPOSITIS. 


Docra (Fig. 65.) per punctum du T "PEEL 


24 16. Aa (cujus magnitudo * determinanda eſt, fi fuerit ſe- 


cunda diameter) ſamarur CP tertia proportionalis ad 
| CT, CA (ex eidem parte puncti dati T, quoad cen- 
trum, ſi modo punctum illud in angulo ab Alympto- 
tis facto contineatur; & ex parte oppolita, quando pun- 
cum T in alterutro angulorum, qui deinceps ſunt, in- 
veniatur) agaturque pet punctum P recta MM Ordi- 
Art. 151- natis parallela, Hyperbolæ vel Hyperbolis oppoſitis * 5 5 
currens in punctis M & M; junganturque TM, IM; 5 
* Art. 132. erunt TM, TM, * tangentes quæſitæ. 
| Si punctum datum fit centrum, Aſymptoti CG, Cg, 


A. 118. erunt x tangentes, quas ducere liceret per arriculum 157. 


Qudd ſi punctum datum S in akero Afymproton: Cg 
| fuerit, eee CS in , & ducatur recta HM alteri 
* Art. 212. Afymptoto CG parallela, Hyperbolæ in puncto M Foc- 
2A 113. currens, & jungatur SM ; & #eric SM una tangentium 
mona; e autem _ aer 1000 


be TRIBUS SECTIONTBUS'CONICIS. 103: 


1 5 ; CORQELARIUM:. | / n 17 
163. Quontam recta MPM Ordinatis parallela. Se- 


ftioni * occurrat in duobus punctis M & Ma puncto P* Art. 15 77 
æquidiſtantibus, ſequitur duas ſolummodo tangentes duci 8 
poſſe a puncto T extra ſectionem dato; unde ſi pet 
punctum concurs T duarum tangentium TM, TM. 
agatur diameter TP, ca bifariam ſecabit rectam MPM. 
Et vice versa, {i diameter ITP rectam MM puncta con- 
tactuum jungentem bifariam ſecet, ea per punctum con-. 
curſus T tranſibit. : 5 
EROPOSITI GO Vol 
nd „ 75: MROBEEMAS: : 9 0 
164. DaT1s Conice Sectionis Diametro, Parametro ejus,. — 
6 Ordinatarum ſitu; cognito etiam in Hyperbola, fi data 3 
diameter fuerit prima vel ſecunda; deſcribere modo ſimplici 


& equabili tres Conicas Settiones. wr” N 


N 8 — 2 4 
_ N 
5 * 
* ” 
- a * 1 3 3 = : : 4 n 
* 2 - — * - 1 x” : : %” 1 
98 1 4 7 ＋ꝓ4 34 * - * 89 > * 
if 1 OH þ % 4 
c ) g f 4 * 


$1T HAL triangulum iſoſceles, cujus alterum cras Fig. 66. 
AH ſuper diametrum datam AP ex utraque verticis parte | 
productam conſtituatur, alterum vero AlL ſuper tangen· 
tem indefinitam L. AI. per punctum A ducam. Jam ſi. 
fingamus baſim HL. motu ſibimet parallelo ita ferri, tt 
una ipſius extremitas L. rectam indefinitam LM ipſi AP 
parallelam ſecum rapiat = altera vero H, rectam FH; 
ph AL. garallclam, Marder ances Aft NNN. 35 
qualem; ita tamen, ut ipſius FH extremitas-F ſecum 
ferat · rectam FA ipſi HL parallelam, & circa punctum 

As | Oe ls fixum 


— —— — nn CCC 


. os ER Q UA ATT USH 
fixum A mobilem; dico, continuam rectarum FA, LM, 
interſectionem M (dum recta HL in angulo HAL, & 
ejus verticali moveatur) Parabolam quæſitam deſignare. 

Acta enim ad Diametrum AP Ordinata MP, erunt 

1 rriangula ARE, APM, ſimilia; ideoque exit, AH vel 


16. El. 1 * wel PAL: HE AP+PM ; ergo PN Ab Hk. 


* Art. 7 * unde Xerit punctum M ad Patabblam. "2105 


* Notandum eſt autem, punctum H ultra nem AP 


verticem A; cadere debere, quando n. F, TL. ex u- 
redque pow illius diametri cadunt. 


; PRO ALIIS SECTIONIBUS. 


1 F þ 


rig. 67, ob. Eapex erit t conſtructio ac prior, excepto quod recta 
LM circa alteram extremitatem à datæ diametri Aa mo- 
bilis eſſe debet, quum tamen in Parabola ei parallela ſit. 
Ponitur datam diametrum in Hyperbola « efſe primam; fi 
* Art. 12g. enim eſſet ſecunda, facile * i inveniretur prima ei Con- 
jugata, ita & Parameter.. 
Acla enim MP ad diamettum A Ordinid, trian- 
* 4. El. 6. Sar aPM, aAL, & APM, AHF erunt * ſimilia. 
nde aP: PM:: 4A: AL vel AH. 
Et AP. PM: : AH: . 


* Fs AP: NI. aA «AH: AH «HE: 22A Hr. 


9-Erg 0 a x AP: FN: aA; Hf, ideoque punctum M eſt 
Let ad” Sectionem. 
Notandum eſt, puncta H, a, ex 5 parte puncti 
A in Ellipſi cadere debere; & ex eadem, quando in 
Huyperbola puncta F, 1. ex 1 2055 diametri As 


_ Eadunt. 


— 


4 » * 


PRO- 


Dz TRIBUS SECTIONIBUS CONICIS. 10g 


- PROPOSITIO IX. 
© THEOREMA. 


65: Sx * rectæ MN, AR, ad Seffionem Conicam Fig. 69,70» 

terminate, & ſibi mutuo occurrentes in puncto aliquo P, 7% 7% 

parallele fuerint duabus reftis poſitione datis; dico ener 

gulum MP x PN eſe ſemper ad rectangulum AP x PR in 

ratione datd, guocunque in puncto 8 efrionis cadant vette 

MN, AR. 
Sint enim in Parabdlls ck contingentes CB, EB, ſibi rig. 69: © 

mutuo occurrentes in puncto B, rectis etiam MN, AR, 


parallelæ, dico eſſe ſemper, 


| MP x PN: „ EB: EB. 
Biſcctä enim MN in puncto G, ducatur & diameter c 1 ine 155 
& per verticem C acta CB ipſi MN parallela, ſectio- 
nem in C * continget: ducta eodem prorſus modo tan- * Art. 17, 
gente EB ipſi AR parallela, product etiam, uſque a 
diametro -CG in puncto K occurrat 3 demiſsaque per 
punctum <ontaCtus E recta EL ad diametrum CG Or- 
dinata, erit *x KC —= CL; ideoque KB BE, ob pa- Art. 25 
rallelas CB, LE. Porro ducatur Ordinata AD, ita & 2 
recta AF iph CG parallela ; & fit KB vel BE n; BC 
n; CK e; Diametri CG parameter CH =p; AP 
; PM)Y; AD Sr; CD==s. 
_ poſitis, triangula KBC, AP erunt * Gmilia * Art, 15. 
unde, 


KB: BC :: A PF; Hoe elt u Wo: *: fs 0a 


0 | 7 Fadem 


— —»—— — — — Ä 


LIBER QUAR Tus. 


. 


* 


5 Eadem ratione erit AF vel DG — . 


| Vnde 8 ErGM vel GN =p — * Ar. 5 
Br PN = GN—+ GP = = —+ 27, 
Unde MP- DN += poo ar, 


Et u oy 1 


Jam verd *CD:CG:z: AD: GM, 


Hoc eſt s; © tt re * 


Unde + = 2 5 rr mu 5 


S * CH==ps, ergo rr 8 X, 
Ideoque m— e oe axe eee Xs 


an 2 
vel ”— 2 — 27 + — Xx r-. 
Quæ æquatio omnibus Parabolæ punctis æqualiter con- 
venit, modo recta AR ſupra diametrum CG cadat, & & 
nctum concurſus P inter puncta A & R inveniatur. 
Jam ſi in hac æquatione ponatur y ,; tum, dele- 
tis omnibus terminis, ubi 9 occurrit, ante hæc X- 


| quatio, : g J 


* * e ee au. 

A v . 
Sed, —_ *y vel Mo, crit AP vel x= AR. 
| Ac 
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* proinde AR 2 aa | 
Sed PR=AR— r 


un 7 
emp 2mr | 


Unde AP X . ITORNR 


Sed 27X | em zm | 

| e * pt rs — x — :: un: mm 
V 1 , 
nam extremis & i in ſe mutuo ductis elicitur * 


quatio præcedens, unde 


| MP x PN; AP „ PR:: TB: EB. | 
Et cum tangentes CB, BE, exdem ſemper maneant. 
quacunque in Sectionis parte cadant rectæ MN, AR, 
ipſis CB, EB, Parallele, liquet eſſe ſemper 


| Mp x PN: AP x PR:: CB: EB. | 
Fieri quidem poteſt, ut pro vario rectarum MN, AR, 
ſitu varii contingant caſus; ſed cum eorum ere 
tio eadem ſit, exceptis quibuſdam rectis, terminiſque e- 
vaneſcentibus, non neceſſe eſt, ut in his fuſius expli- 
candis diutius morer. 


pno ALIIS SECTIONIBUS. * 


Ducris Cedar CO, CB, ipſis MN, AR, pa- _Fiz, 70 & 
713 72. 
rallelis, dico eſſe ſemper 


MP x PN: AP x PR:: EO: CB. 1 
Ductà enim * per medium ipſius MN diametro CG, * An. 155. 
cujus Ordinata ſit MN; demittantur ſuper CG ex pun- 


-* is A & B, rectæ AD, BE, ipſi MN Pune: & a- 


1 3 AF TT CG parallela. e 


ro® LIBER QUARTUS | 
1 2 CB n; BE=n; CE=e; Ck =; co 
| | Af R PM=y; AD r; CD=s, | 
Art. 15. —Uss pots erit, ob n # triangula CBE, APE, 


Fig.71, e. Pf =, AF vel DG =. Unde in Hyperbola & Hy- | 
| 1 Af perbolis oppoſitis, erit CG =DG DC Z—=s5;, 
E | GM vel GN — MP = PE— AD = y — — — r., 


Et PN =GN —+ GP = =) —+ De, 


Ac 3 MP PN == 29+ 57 — 20, | 


27 
Et C + 2 e 


. ge, Jam vero * CD== CK : CG ==CK :: AD: GM, 


& 126. j FEM | 
; eexx . 205X | 
Hoc eſt, r k ror th t— ea rr: GN, 


* 


tFerrrr = 2emrrsx ri =E rtt 
Unde GM — 4, 
mmss == mmtt —- 9 
. 
= >. perrxnx = 2emrrer 
Hoc eſt, GN = — rr; 


mms = mmit 


5 1 2 2 | 2 2 ENG | 8 ; 
— = — ry ce 5 
r. 9% Sed AD: CD CK. CO: CK vel = jg; unde fi, 
& 126. | As. 3 lt tt 
7 eerrxæx = 2emirrsy © Cc 
in quantitate — ur, ſubſtituatur — 
| | mms = mmtt. ä tt 


. rr ee. = 2ccem r. 
loco ys n, crit GM == — rr. 
wy It  mmil 85 


Sed 5 + — ar — x , 
710 
untt — ccee,, zurtt = 2Cces 3 0. 


Nn ume mit 


ty — 7 + 


Sed. 


+4 wn 3 
1 
ee Aa pony ny 


DN % 


W „ n R eb ITE 


— — 
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Sed # mutt — cee ==0ctt ; (nam CE K. 17 8 - CK* Art. 88, 


In & 126. 
C0, vel e, un :: 31s cc.) Ergo erit * 8 wy * 


C  a2nrif S 2cces | 
2757 . — X=0. 
mm mtt 
Quæ æquatio omnibus Sectionis punctis æquè convenit, 
modo puncta A & R ex utraque parte diametri CG ca- 
dant, punctum autem concursus P inter puncta A & 
R inveniatur. 


Jam ſi in hac zquarione ponatur y==0, evadet (de- 


letis terminis, ubi y occurrit.) Ems 
cc 2-mrtt == 2.Cces | | 
. & ; 
mm - "mitt | 
BY 2mmrtt z2cceme 5 ä 
Unde x = — „ AR, evaneſcente enim 
PM vel y erit AP _ AR xqualis. 5 
—— ZCCEMS | | 
. cctt | | 
- z mnrtt = 2.CCems | 
Unde Ap 1 — * — XX, 
cel 
. 2mmytt = 2Cccems 3 Zux : 
* —— — Cod 22 „16. EI N 
Sed cer *„— Xxx: 7 —+ =, 277 1 mmm: cc, — 


= Vel AP X PR: {MP x PN : CB CG, 
nam extremis & mediis in le muruo ductis, un eli- 


2 
tur æquatio, ac prior 5. videlicer * 797 7 . 277 — 


65 I znrtt== 2cces 
mm mtt 


Ec cum. emden; CO, CB, exdem maneant, qui- 8 
| wp pa 6 


| 
j 
; 
F 
| 


2 F * 5 
: 10 * „ ” 
JO” 
1 * 


Fig. 73. 


— 


% ͤ Us i 
cunque in Sectionis parte cadant rectæ MN, AR, ipſis 
CO, CB parallelx, liquer eſſe ſemper 


Mp PN: AP PR:: CO: CB. | 
Demonſtratio pro Elliph eadem erit, exceptis quibuſdam 
rectis. „ 5 8 
15 CTConorTIARIUM I. DR 

166. Si duæ rectæ MN, AR ad Sectionem Coni- 
cam terminatæ, ſibi mutuo occurrant in puncto P; du- 
cantur autem rectæ FG, BD, ipſis MN, AR, parallelæ 
& ad Sectionem terminate, ſibi etiam occurrentes in 
puncto Q; conſtat eſſe ſemper rectangulum MP x PN : 
AP x PR:: FQ Q: BQ x QD; ductis enim ſemidiame- 
tris CY, CZ, ipſis MN, AR, parallels, liquet rectas 


FG, BD iiſdem CY, CZ, eſſe parallelas ; unde crit, MP 


«PN: APxPR:: CY:CZ : FO: BQxQD. 
= » COROLLARIUM II. „ 
167. Si duæ rectæ AR, BD, ſibi invicem parallelæ 


& ad Sectionem Conicam terminatæ, alteri rectæ FG ad 


candem Sectionem etiam terminate in punctis E & Q oc- 


_  currant, erit FEx EG: AE x ER :: FQx QG:BQ « QD. 


Fig. 74» 


Si enim fingamus rectam MN in corollario præce- 
denti cadere ſuper rectam FG, liquet rectangulum MP 
x PN fieri FExEG; ita & AP «PR fieri AE x ER. 

' COROLLARIUM III. PRO Cikcuro. 
168. Ex Theoremate deducitur nora circuli propri- 


etas; nempe ſi intra vel extra circulum per punctum 
quodvis P ducantur rectæ quotcunque AR, MN, HL. 
Cc. ad circumductum circuli terminatæ, omnia rectan- 
gula MP = PN, AP x PR, & HP «PL Gc. ſibi mu- 


tuo 
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tuo æqualia erunt ; ductis enim ſemidiametris CB, CO, 
CD Ge. ipſis AR, MN, HL ex. parallelis, conſtar 
Omnia rectangula eſſe ad invicem, ut quadrata ſemi- 


diametrorum CB, CO, CD @xc. ex natura circuli = 
qualium. 


. COROLLARIUM IV. PRO PARABOEA. 


169. $1 per parade unctum quodvis A ducatur Fig- 75. 
diameter AF, 5 MN 4 Sectionem utcunque termi- 

natæ occurrens in E; dico rectangulum MF x EN æqua- 

ri rectangulo ſub AF & ſub parametro CH diamerri CG, 

per medium G ipſius MN ductæ. 

Si enim ponamus rectam AP, in . ſuper 


rectam AF cadere, conſtat PF vel 55 | ” prorſus evaneſce- 
re, ideoque erit 2. Deletis igitur omnibus termi- 
nis ubi = inv EEE * 5 zux 8 
+ —— Xx + — x— —X ==0, ad Parabolam * 
Wm. m E 7 me 


evadet hæc guat, » —+ 2ry UL vel yy + 219 
; ſed ef e, cs unde AF » Ari 165: 


| HT j 
mM . | 

Sed eſt etiam ME oF ; nam "crancilaws PP, eſt 
MF = MP, & ENA zr; unde erit MF x FN =: 


Jy +2ry; ideoque MF x FN = AF x.CH; 


Sed 


„ 1. IB ER QUARTUS, 
Sed & hoe facilius demonſtrari poteſt; 
Au. 6. Nam . GC « CH; & AD vel GE=DC ch, 


. Unde GM — GE = GC—DC x CH=AF. E cn, 


*. El. 2. Bed GN GE ao ME» 1: 
1 Ergo MF x FN = AF X CH. 


| COROLLARIUM V. PRo PARABOLA. | 


170. HIN ſi in Parabola per : Wy aria. quæcun- 


que A & B agantur duæ diametri AF, BP, duabus 


rectis MN, 2 ſibi mutuo parallelis, & ad Sectionem 


rerminatis occurrentes in punctis E & P; conſtat eſſe 


ME x- FN: EP « PL:: AF: BP. 


Diameter enim CG per medium wins MN ducta 


Alt. 152. tranſit * etiam per medium ipſius EL; ac Proinde EP 
| PL z=BP > CH. 
Et ME EN AE x CH; © 
ted AF x« CH: - BP.x CH! AP +BÞ-. 
Ergo MF FN: EP «PL :: AF: BP. 


4b. Si recta MN ad Parabolam terminata duabus 


diametris AF, BK in punctis F & K occurrat, erit, 
MF x FN: MK X RN: AF: BK; 
Nam My x FN : EP « PL :: AF: BP, 
Et EP x PL: MK « KN:: BP : BK, 
Ex æquo MF x EN: MK « KN*: AF: BK. 


Unde conſtat z rio, ſi duæ rectæ MN, El. 3 Pan 


bolam terminatæ & ſibi mutuo parallele diametro cui- 
vis BP in punctis K & P occurrant, eſſe, 
N MK x RN: EP «PL :: BK: BP. 


CoR- 


ne datz parallelæ fuerint. 
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COROLLARIUM VI. Pro PARABOLA. 


171. Hino per data tria puncta A, M, N, deſcribi: 
poteſt Parabola, cujus diametri AF, CG rectæ poſitio- 


Juncta MN, agatur per tertium punctum A, recta AR 
rectæ poſitione datæ parallela, ipſi etiam MN in puncto 
Fooccurrens; & per medium ipſius MN agatur GC ipſi 


AF parallela; fiat deinde ME x EN; MG x GN vel GM 
:: AE: GC; & lit CH tertia proportionalis ad rectas * Art. 3 5. 
CG, GM; tum * parametro CH, & diametro CG, & 36. 


cujus vertex C, Ordinatæ autem ipſi MN parallelæ fa- 


erint, deſcribatur Parabola; & ea erit quæſita. 
Tranſibit enim per puncta M & N quoniam CH' * Art 7 & 


c N vel GN; & per Punctum A, nam MG" Art, 270» 
x GN : MF x FN :: CG: FA. 

Porro Diametri AF, CG, rectæ poſitione datæ paral- 

Iz ſunt; & cum Parabola hac ratione deſcripta habeat 

pro diametro rectam CG, cujus vertex ſit punctum C, 

& pro parametro determinatam rectam CH, conſtat hanc 

eſſe folam, que per data puncta A, M, N, deſcribi 


poſſit. Sen | 

CororLariun VII. 5 PARABOLA. 

172. S1 duæ rectæ AR, MN, ad Parabolam termi-Fig. 89. 
natæ ſibi mutuo occurrant in puncto P; fiat autem AP 


„PR: Mp x PN:: AP:PF & jungatur AF; dico hanc 

rectam eſſe diamerrum. 

> Skonns enim conringenribus « CB, EB, ad rectas MN, 
ext) P | AR 2 


114 


* Art. 165. 


Ayr. 


g. El. 6. 


eta dr SS: 
AR parallelis, & per punctum C diametro CG ipſi EB 
occurrente in K; erit * EB vel KB: BC :: AP PR: MP 
N., £ 5 . | 
Sed * APx PR MD x PN:: AP: PF, 55 
Ergo KB: BC :: AP: PF. Unde triangula KBC, APF 
erunt * ſimilia, ideoque latera AF, KC, ſibi mutuo pa- 


rallela; ſed CG eſt diameter, ergo AF ipſi CG parallela 


> Def. 7,1. 


X erit etiam diameter. 
CoROLLARIUM VIII, PRO PARABOLA. 
173. Ex præcedenti conſectario deducitur methodus 
deſcribendi Parabolam per quatuor puncta data, A, M, 


"| {BET [ e 
Nam fi quatuor illa puncta duabus rectis AR, MN, 


ſibi mutuo in P occurrentibus jungantur, & ſi fiat AP 


PR: Mp PN:: Ab: PF; ducatur autem recta AF, 


* Art. 171. 


* Art. 165. 
I Art. 172. 


Fig. 76. 


deſcribaturque * per puncta A, M, N, Parabola, cujus 
diametri rectæ AF parallelæ ſint, liquet hanc eſſe quæſi- 
tam; neceſſe eſt enim recta AP Parabolz ita * occur- 


tat in R ut fit Ab xPR:MP xPN:: EB vel KB BC. 
Sed * KB: BC :: AP : PF, | ” 
Unde AP PR: Mp PN:: AP: PF. 


Quòd fi punctum F ex altera parte puncti P caperetur; 


deſcribi poſſet etiam alia Parabola, quæ per quatuor 
puncta data tranſire. 8 
Sin vero punctum F ſupra alterutrum punctorum 
M, N, caderet, una tantum deſcribi poſſet Parabola, 
quæſitis conditionibus. 3333 ISA 


Quando 


— 


4 


1 
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Quando autem bina puncta F, E, ſuper bina puncta 
M, N, cadant, nulla omnino deſcribi poteſt Parabola; 
ex eo quod in hoc caſu Parabolæ diameter AF per duo 
ejus puncta tranſiret, quod * fieri nequit. * Art. 11. 


COROLLARIUM IX. 
5 PRO HyPERBOLA VEL HYPERBOL1s OPPOSITIS. 


174. SI recta MN ad Hyperbolam vel Hyperbolas Fig. 77, & 
oppoſitas terminata, tectz etiam poſitione datæ parallela, 7 __— 
Aſymptoto CB in puncto Qoccurrat; ducatur autem per 
punctum quodvis A recta AP eidem Afymproto parallela, 
ipſi MN in puncto P occurrens; dico rectangulum MP 
x PN efle ſemper ad rectangulum 2 AP x PQ in ratione 
data, quacunque in Sectionis parte cadant rectæ MN, 
Si enim in Theoremate (Fig. 71, 72) ponamus ſe- 
midiametrum CB fieri Aſymptoton, conſtat latera tri- 
anguli CBE tum infinita evadere; ideoque ſi in a 
77, 78, per terminum K diametri LK per medium 
ipſius MN ductæ, agatur KS ipſi MN parallela, Aſympto- 
to CB occurrens in S, conſtitutum erit triangulum CKS, 
cujus latera ſint finita, quodque triangulo CBE & ſimi- Alt. 15. 


le erit. 


Unde CK: Ks vel CO :: CE: EB, dann 
Hoc eſt f: :: e: n, unde * ce nt ac proinde ſi, loco 16. El. 6. 


ipſius ce, ſubſtituatur valor ej 


— in 


us ut, in XqL atione _ 


2 „ann e zurit actes 


ad Hyperbolam ſpectante, evadet 5 
5 | Paz ” 


— a en ts — w/v OP Ir Ine gr een thy > > ms + 


— —— . — — —L—A— 
- o 


| 
1 7 
. 


i 


Are L TIB E R av AR T Us 2 4 


2  2nrt ens | | ST 


7 2 7 — =, 
2’ z urt t 2s © 325 
vel A* 29. REST FA 


Products i igitur recta AD, ſi opus, uſque dum Afy m- 


Te ag occurrat in H; erunt triangula CKS, CDH 
* 4. El. 6.* ſimilia, unde 


CK: KS:: CD: DH, welt: c: Pl 


55 54. EL. r-Ideoque AH vel X* = AD = DH- r= cs de cs 
Unde AP x. PQ = _ CE, 
3 "5 zur Axt 20 | 
1 . 7” r . 1: m, 


Vel MP « PN: 2 AP x PQ:: EB: CB, nam extremis = 
| mediis i in ſe invicem ductis, evadet æquatio . 
21x 2nrt = 21s 
fp. _—— 
Et cum rectæ KS, CS, exdem maneant, quacunque 
in Sectionis parte cadant refiz MN, AP (ex co quod 
diameter LK per medium ipſius MN ducta, tranſit 


Ar. 152. & etiam per medium. rectarum omnium ipſi MN paral- 


lelarum, & ad Sectionem terminatarum) erit ſemper 
MP «PN : 2AP « PQ: EB: CB: KS: CS. 

= Fig- 77- Sed. & hoc alio modo demonſtrari poteſt. 

: Sit CK t; KS vel COS; CS nm; DS; 
AD vel DI r; AP x; PM; _ 

Art. 15. Ee. « erunt c rriangula CSK, APE *ſimilia, 


"A 
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Unde CS: SK AP: PP, | 


Vel m: c :: x $f PF;  codern prorſus modo o- 


' fendirur AF vel DG. 
5 Kdeoque GM vel GN PM —PF— Ct: ” 3 or; 


Er CG=DG — CD=E—. 


Porro ob triangula CKS, C, CGQ #. ſi ale 6 
erit, CK: KS:: CD: DH; 


Scilicet 2. 2: S : —=DH 5 5 . g 1 > 
Et CD: ;DH:: CG: GO; .- 
„ 2 — 
1 R Mer | 2 — 7 a 
: Sed *MQ x QN = GQ— GM; CP 6. El. 22 


Unde MQ QN = — e n. 


Eſt etiam * 2 ON == AH * HI = DH . Bl, 2 * Arti 105} 


CCSS 


2058 ct 20 -— N 
vade u row on of. 0 H 5 
wv 2.0% 20 f zr 
pe _ 205% | 3 
2 27% 2c: n, HE F Art, 45 


Scilicet MP. * PN: mY xX 70. KS: CGS5 | 
. Ead an 


118 


rectæ MN, H, ad Hyperbolam v 
ſitas terminatæ, eee CS in punctis I & Q occur- 


I. IB ER QUARTUS 
Eadem prorſus eſt demonſtratio pro _ W 
poſitis, ſignis ſolummodo quibuſvis mutatis. | 


Coro LLARIUM . 


PRO HyPERBOLA ET HYPERBOLIS OPPOSITIS. 


175. Ex Corollario præcedenti equirar, 170, 11 7 


Hyperbolas oppo- 


rant; ducantur autem per duo quævis Sectionis puncta 
A & B rectæ AP, BD, Aiymptoro CS parallelæ, ipſis. 


MN, HG, in punctis P & D occurrentes ; liquet eſſe 


ſemper MP Xx PN: 2AP x PQ:: HD x DG: 2BD x DI, | 


a MP x PN : AP x POkz HD DG: BD x Dl. 


A2 do. Si du rectæ MN, HG, ſibi mutuo parallelz, 
& ad Hyperbolam vel Hyperbolas oppoſitas terminate - 


Ahmptoto CS in punctis Q & T occurrant; ducatur au- 


tem ex Sectionis puncto quovis A recta AO, ipſi CS pa- 
rallela, ipſis MN, HG, in punctis P & O occurrens ; 
conſtat, ſi ponamus in præcedenti numero rectam -BD 
ſu uper AP cadere, eſſe = 

MP x PN: HO « OG:: AP x PQ: AO « Ol: AP: AO, 
Ergo MP x PN: HO x OG:: AP. Ao. 

z tio, Si recta HG ad Hyperbolam vel Hypetbolas op- 

politas terminatæ Aſymptoto CS occurrat in I; agantur 


autem per duo quævis Sectionis puncta A, B, e AO, 


BD, Aſymptoto CS pore, ipſi HG in ng O & 


D occurrentes, erit 


HO « OG : HD „DG:: AO 81 BD x DI. 


Hoc etiam ſequirur ex numero 1700, ſi ſi rectam MN ſuper 
HG Eadere fingamus. 


CO R- 
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* COROLLARIUM XI. 


ö 


176. 85 fingamus rectam BD, quæ Sectioni Conicæ Fig: 75. 


in duobus punctis B & D occurrit, motu ſibimet paralle- 
lo eo uſque ferri, dum fiat tangens LS; 1 * puncta 
occursus B & D, tum in unum coitura a punctum 
contactũs L; ideoque punctum contactus pro duobus 


interſectionis punctis in ſe mutuo cadentibus haberi | 


potelt. 

Hoc poſito; br 190, ſi 35 contingentes Ks, 
LS, ſibi mutuo occurrant in puncto 8 agantur autem 
duæ aliæ rectæ MN, AR, contingentibus parallelæ, ad 
Sectionem terminatæ, & ſibi mutuo e in  pun- 


co P; eſſe MP x PN: AP x PR:: KS: TS: hoc enim 
in Theoremate de Parabola jam oſtenſum eſt. Proaliis 


autem Sectionibus, ſi & in primo conſectario fingamus, Art, 166. 
rectam FG ſuper tangentem KS cadere, & BD ſuper LS, 


liquet puncta interſectionis F & G, in puncto contactus 
— K conventura, ita & puncta B, D, in puncto comacys 


L; unde rectangulum FQ x QG evadet quadratum KS, | 


8 retangulum BQ x M erit- quadrarum LS; ac _ 


inde erit MP x PN: AP PR:: ES: LS. 
2do. Si in Ellipſi vel in Hyperbolis oppoſitis ducatur con- 


tingens TX ipſi KS parallela rectæ SL in puncto X occur- 


rens, eadem ratione ac in numero præcedenti oſtenditur, 


eſe MP x PN: Ab x PR:: N IX; cadente enim refts 5 
FG ſuper tangentem "FX. puncta interſectionis F & Q 


convenient in T; ita & puncta B 75 D convenien in B 


11 2 


oY 


ideoque MP x PN: AP x PR: IX. LX. Une 


> 
of 
6 
* 


: | 
420 


« Art. 266. „IR, fi enim fingamus rectam BD in corollario * pri- 
mo Heri tangentem LO, & rectam MN fieri tangentem 


Vel KI: EH: AI IR: BH x HD. Hoc ex ſecun- 
do conſectario deduci poteſt, ſi e rectam FG | 


3tio. Si in Ellipſi ve 


II BER QUARTUS | 
Unde 2 gn {1 rangentes duæ KS, TX, ſibi invi- 


cem paralle 


Nam MP « PN: AP „„ Rr Ks: LS, 
Et MP X PN: APA PR :: TX: IX. Ergo PEW 


autem duz ſemidiametri CY, CZ, contingentibus paral- 


as; dico eſſe {ſemper KS: LS: CY : CZ; 
Nam MP x PN : RP xPR =: CY x EZ, 
Et pla «PN : AF na KS: — 


Ergo F. CZ KS: LS, Et CY :CZ:: KS: LS. 
A4. Si duæ rectæ AR, FG, ad Sectionem Conicam 


terminatæ, duabus contingentibus KI, LO, ee in 


punctis I & O, dico eſſe ſemper FO x OG: LO :: Fr AI 


5 1 1 1 
; to. Si duæ parallele AR, BD, ad Sectionem Coni: 


cam terminatæ e KH in punctis I & H 0c- 
currant, erit | | 


K: AIxIR:: KH: BH „HD, 


ſuper tangentem KH cadere. 


Sto. Si in numero præcedenti ponamus Sectionem Z 
Conicam fieri e e * ſit tan- 
2 5 AT 2: 4x1 1 


& tangenti tertiæ LS occurrant in punctis S, 
Xen KS: LS: TX: LX, 


: Hyperbolis oppoſitis cuz coli» -- 
tingentes KS, LS ſibi mutuo occurrant in S; ducantur 


\ 
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tangens HK, liquet rectangula BH «x HD & AI-x-IR 
fore æqualia, punctum enim contacts K infinite xdiſtat At. 118. 
2 punctis H & Iz; ideoque rectæ infinitæ HK, IK, fi- 
nit2 quantitate HL inter ſe differentes, Pro, equalibu 
. habende. wy 
mo. Si duæ contingentes Ks, LS, Gb mutuo occur- | 
rant in puncto S, recta autem AR ad Sectionem rermi- _—_ 
minata, alteri etiam contingentium LS parallela, akeri | 


KS in puncto I occurrat  dico eſſe KI: AI AIR: RS: LS; 

hoc conſtabit ex corollario * ſecundo, ſi ponamus rectas * Art, 167, 

FG, BD, ſuper tangentes KS, LS, cadere. 4 1 
So. Si in Ellipſi vel Hypetbillis oppoſitis duæ contin- | 
entes KI, TV, ſibi invicem parallelæ, occurrant in punctis 
& V roſs! AR ad Saen in A & R terminatæ; c 


co eſe EI; Al „IR +: . RV x VA. hoc "FS, ex : 
corollario ſecundo n ſi parallele MN, EG, lope 
tangentes TV, KI cadere ponantur. 

910. Si rectæ HX, Pl, ſibi invicem parallel & Ste Fig. 80. 
nem ſecantes in punctis X, Y, P, Co tangenti HI Occut- | 


* - 
© 


rant in punctis H & 1. erit HA ad Ali in ratione compo- 
lita ex ratione reftanguli XH x HY ad; rectangu ulum BEI 
x HD, & ex ratione — BH * HD . eee 
PIC. N | 1 oP L 34 KR V | 


Nam * HA: Al: XH x HY: PI „IU. 13: Ai 5 * Num 5. 
Sed * XH x HY eſt ad PII in ratione orgs ex Art. 13% - _ 
ratione ipſius XH = HY ad BH x HD & ex e Bf. . 9 
« HD ad PI IC. Ergo W.: ( , l : bat | - 
10mo. Hinc {1 ducantur bara XH, 7, rangenti 8 1 
HII in N H & [ occurrentes; % agarur autem ex x pun- Ee 


— — * * 24 _ a <Q | 4 I. 2 3 , — cto a 4 1 


WX : | 
o wa \ þ g | 


Tos © £1 ER avanrtys. 
Ciao H recta [19 se tenen in puncts D &'B Ceans, 8 


ipſi Pl productæ occurrens in puncto G; erit XH x HY: 
BH x HD :: SGP DUN 


Ductis enim ſemidiametris EA, EL, EZ. 2d plas! PL, 


* * HB, HA, 1 erit * 
N XH x HY : AA: EA: EZ, 
Sed HA: BH « HD :: ET; EL, 
Ex quo XH «HY : BH x HD: EA: LE, 
Art. 165 Eſt autem * CG «GP : :DG x GB:: 2 "7" 


Fig. 81. 11m. Si rectæ HA, PL, Sectionem contingentes, 


autem alteri in puncto J occurrens, & ducatur utcun- 
que recta IL Sectionem in duobus punctis C & D ſe- 
Cans, ipſi AP, per pundta contactuum A & 2 ductæ oc- 


currens in S; dico eſſe XI AIV: LP: : CL x1D: cl. 
ED. 


Ductis enim ſemidiametii Ek. E, IM ad e ir, 
„Num. 1. HA, Parallels. *erit., 125 


* * | ihr 2 3 OM :- 

XIAIY: Ta: EEK: EM, „ 
"id IA: 15 . ENI: EN, 

Ex æquo XI xIY: CI «ID: EK: e, 3 

Sed Lp: CLxLD:: EK:EN, EN » mY bs Gf 


Ergo XI xIY : CID: L. b: CL a 1D. 


Ergo XH «HY :BH x HD:: CGxGP:DG » CB. 


concurrant in G; agatur autem recta IV tangenti alte- 
ri PL parallela, Seftioni in punctis X & Y, tangenti 


Fig.79 I2m0. Sint in Patabola duz rectæ MN, al "bi | in- 
bk vicem 


„ HP CO ng 
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vicem parallel, quarum altera CH Sectionem in puncto 

C contingat, altera vero MN ad Parabolam terminetur; 
ducatur autem per duo quævis Sectionis puncta duæ di- 
ametri AF, BO, ipſis MN, CH, in punctis F & O, 
occurrentes; liquet, ſi in conſectario * quinto, numeris* Art. 179. 
1m0, 240, ponamus rectam EI. fuper rangentem CH 


- cadere, eſſe 1 mo. ME EN: CO 2 AF: BO. 290. Grow 
ductà FA, uſque dum tangenti CH in puncto 8 


rat; eſe etiam ME x EN: EQ AF: AQ. 
1 zu. Sint rectæ MN, KT, ſibi invicem parallelæ; f eig. 7 

quarum una KT Hyperbolam in K contingens, Ahn. | 

proto CI occurrat in puncto S; altera vero MN, ad 
Hyperbolarum oppoſitarum alterutram terminata eidem 
Aſymptoto in puncto Q occurrat; agantur autem per 

duo quævis Sectionis puncta A, B, rectæ AP, BT, 

Aßymptoto El parallelæ, ipſis MN, KT, in punctis P 

& T occurrentes ; liquet, ſi ponamus in tribus numeris 

Corollarii decimi, ſecantem . ſuper tangentem KT 


Cadere, eſſe, 1mo. MP x PN: KI:: AP x PQ: BT x TS. 
2.do. Producta PA, uſque dam ipſi KT in puncto R 


5 occurrat, eſſe MP PN: :KR: AP? AR. 1 KT: 


ER :: BT TS: AR « RS. | q-. | 
1 Amo. Si in Eypabels . the contingentes 
' KR, LF, ſibi mutuo parallclæ, Aſymptoto Cs in pnn- 
ctis S & V occurrant; agantur autem per duo quævis 
Sectionis puncta A, B, rectæ AR, BE, Aſymptoto GS 
parallelæ, contingentibus etiam in punctis R & F oc 


cCurrentes; dico eſſe, 1 mo. KR: TH. : AR x RS: FT x EV. 
ads, ER: LE:: AR: :AE, quod conſtabit, ſi pona- 


. 5 namus 


ba 2 EB GU ANT ls 


mus Keuftes MN, GH, ad rectas „ KR, 
LE, engere. 


PRO POSITIO K. 


\THEOREMA. | 


Fig. 82. & 177. Si in Ell ipfi del in duabns Hyperboli poſi Its, 
| $3. quarum centrum C, focorum diftantia FG, & axis primus 
8 BD, ſumatur CA tertia proportionalis ad reffas CF, CB; 
| ducatur autem per punctum A recta AP ipſi BD normalic, 


agaturque ex Sectionis punto quovis M refta MF ad focum. 


FE, G. MP ipſi AP e dico eſſe 1 MP: 
MF:: BD: FG. | 
PRO EIIIßsI. 


Fig. 82. 45 e KE el; AF c; *I y, Ab 
x ; Parameter ipſius KH a Ko. | 


4. EH. 1. Unde FQ AF— PM = 97 87 6 F e. — 
5 209+) e. O52 j 
Sed DF=—=a—b, & FB==a—þ, 


A. 42 · Unde Dr * FB#=CH= aa—bb; a 


A. 48. Sed * CH : CB::KH: Kl, 9 
Ergo KH: KL.: :4a.— bb: 4. 
»Fiyp- Potro quoniam,, * CF CB: : CB: CA, erit etiam CF: 


CA:: F: CB, vel TB: TF::CA: CE, 


Unde B-: C:: CA c: CA, 


Sive 40. b: ad :: C. Gs 


Ce 


CO TR SO ue "tg + 


** 


— . ̃⁵˙ A Ia ar 


— 


W 


y——ã— 1 2 — _ 


r N * DK r Y 


* 


mov 


FL OTE 


" hp 


* 
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Ideoque erit EM Ac — y 


Rurſus quoniam CF: CB : : CB: CA, erit etiam * C 

er: &. G Cl. 

Id eſt, BF: EC:: AB: BC, 

Unde BC: CE: : AB: BE, 
Ideoque x DE: EC:: AF: FB, 1 18. El. 55 


Ergo DF FB = . = B00 „ 
Et erit CF: CH :: CH: FA, | 
Ac proinde CH: CE: FA: CH, 
bbc — 
Hoc eſt, aa—bb: bb: 2 CE? cn; 


1 Sed # KE x EH. vel CH—TE: EM :: KH: KL, Ar. 4% 


Bcr : al aaa I 1 
aa- d 4 | an—bb TT * 
Are 


” = "A a—bb 


— 2.4ary —_ aayy — 1 Y. 6. El. G. 


N v | 2 25 55 | 
- Ve 3 Nara byy— 24acy==0,, 


Et Lvidenda. zquarionem per aa—bb, evadet 
AACE 2 aacy __ aaxsx : 
pies 7 aa - bb — 2 44 — bb 
Vel aacc — 2aacy —+ aayy— adxx = b e 
Unde * e Jy = X35, 4. Wwe — 
Viz. MP: ME : TB: Th, Tr Chir en 

sed TB: CF :: DB: FG; 
Ergo MP: MF:: DB: FG. 


Demonſtratio cadem prorſus erit pro . Hyper- 
bolis oPpolitis, ſignis quibuſdama, mutatis. 


—ů — Ye, 


C. o R 
N * 55 1 — 


— — old — 


>1 OE - 


* Hyp. 


: 2 oppoſitas. 


X erit Parabols. 


IEA QUARTUS 
Cn Cobol IJ. 
478. Hinc AB RF; DUB; G. 85 
Nam * CA: CB:: CB: CF, unde AB: CB :: BF: CF. 


1 . 


ideoque AB: BF :: 2CB: 2CF:; DB: GE. - 


* 
COROLLARIUM II. Io =: 
179. Hixc etiam, ſi recta AB major ſit quam BF, 


Sectio erit Ellipſis, ex eo quod axis primus in hoc caſu 


4 =Y 3 * : 4 | ; 
major fit quam diſtantia focorum G & F; fin autem 


Ag minor fit quam BE, ac proinde axis primus BD 


minor quam diſtantia focorum F, G, Sectio erit Hyper- 
bola; quod ſi AB æqualis fuerit ipſi BF, Sectio tum 
j 

180. RECTA indefinita AP vocatur DIRECTRIX non 
ad Parabolam tantum, fed & ad Ellipſin vel Hyperbolag 


_ ,CoROLLARIUM III. 


Fig. 85, 86. 181, $1 in Sectione Conica duo quævis puncta M 


& N rectã MN Directrici in puncto C occurrente jun- 


MF: ND, & MP: MF :: NQ; ND; | 


CACS 


# — — = 


* 


[LIBER QUINTUS 
Abt „ 5 


SECTIONIBUS £0 NICIS. 


ENTER SE MUTUO- coMHARAT IS. 
0 0 w1 Ix NANA I. 5 


KUANTITATES, ut &. quontitatum 
rationes, que ad equalitatem tempore quo- 


18. 


temporis illiut pr 
| quavis ; diffe erentia, fuunt ultimo egquales. 


Si negas; fiant ultimo inæquales, & fir earum ulti- 


vis finito conſtanter tendunt, & ante ſinem 
opius ad invicem accedunt, uam pro data 


ma differentia D; ergo nequeunt propius ad æqualita- 


— 2 


potheſin. 


| | tem, accedere, quam pro data differentia D contra Hy- 


83, SIT Arcus MN curve cujuſvis ABG portio in- Fig- 87. 


finite par va, hoc eft, minor quavis datd: jam ſi per ter- 
minos ipfins MN ad axem vel diametrum AC Ordinatim 


applicentur MP, NQ; agantur autem MR, NS, if AC. 
Parallels; dico parallelogramma P RM wel PONS habe-- 
io PONM {ub o, BM, NQuret#d. 


* 


ri poſſe pro ſpatio PQ 
PQ, & 27 MAT e 


— 7 


Omnia Curvæ cujulvis pungta ab ejus Diametro vel 
eontinuò recedunt, vel ad eam continuo accedunt; vel 
denique Curva omats ex. pluribus conſtat portiunculis, 
+ „ ä 


r 


| LTBER QUINTDUS 

quarum aliæ a Diametro magis magiſque recedunt, aliæ 
ad eam mei mifflape aecedunt; fieri enim non poteſt, 

ut Curvæ pars ulla a Diametro æquidiſtet. 1 
_ His præmiſſis, fit 190 arcus MN portio Curvz AM 
ab ejus Diametro magis magiſque recedentis ; ſumatur ex 
rte puncti N arcus MO finite. magnitudinis, ductàque 
Ordinata OF ipſi MP parallela, agantur rectæ OD, 
ME Diametro AC parallelæ; & erit ſpatium curviline- 
um PFO M majus parallelogrammo inſcripto PFEM, cir- 
cumſcripto autem PFOD minus. Jam ſi punctum O ſuper 
Curvam verſus M moveri fingarur, liquet parallelogram- 
mum MEOD ( differentiam ſcilicet parallelogramorum 
in arcu OM inſcriptorum & circumſcriptorum) conti- 
nuo diminui, adeo ut puncto O in M pervento prorſus 
evaneſcat MEOD; unde ſequitur, ſi diftantia inter pun- 
a O & N infinitè diminuatur, parallelogrammum 
MEOD, {jam MRNS factum) minus fore quocunque 


T Art. 182. dato; ac proinde - parallelogramma PQRM, Ps, erunt 


& ſibi invicem & ſpatio curvilineo PQMN æqualia, 
ideoque pro ſibi invieem uſurpari poſſunt. 
1 Sit arcus MN portio Curvæ AMB ad Diame-. 
trum ejus magis magiſque accedentis; liquet demonſtra- 
tionem candem eſſe ac in primo caſu, excepto quod pa- 
rallelogrammum PNs jam inſcriptum evadat. 
31 io. Detur Curva ABG ex pluribus conſtans portio- 
nibus, quarum aliæ, ſicut AB, a Diametro AG continuo 
xecedant, aliæ vero, ſicut BG, ad eam magis magiſque 
accedant. Dico fieri non poſſe, ut puncta, ſicut B, has 
portiones ſeparantia, ſuper arcus MN cadant; fi enim 
cadere poſſent, punctum B ad punctum M propius ac- 
cederet, quam ipſum Nd]; contra Hypotheſin. Liquet ergo 
unc caſum . in prioribus neceſſario comprehendi. Co- 


— 


— 
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' Conontanwn.. EY 


1 184. Him WA Ordinatim pee tea 'CB s 
PM parallela, & ſi e Curvæ portionem AB in 
arcus infinite parvos dividi, ad inſtar arcus MN; ſpa- 
tium ACB ſub rectis AB, AC, & Curve. portione A8 

| comprehetiſum, æquabitur ks parallelogrammorum 
omnium ipſi PQRM vel PONS æqualium. Atque 1 ita 
de omnibus Curvæ ABS partibus Soy 


1 


Conoliani 1. . Hl 5 


oo $5. Se 88 figura © uzcunque 3 inter ns 98. 4 
lis CE, DF, comprehenſa: & {i inter has nr a 1 
gantur duæ rectæ MO, NL, ipſis CE, DF, parallelæ, Wn — 4 
quarum diſtantia infinitè parva ſit; dico ſparium OMNL, e 
in figura CMDOC ſub rectis MO, NL contentum, _— — 
quari rectangulo MO x MR vel OS. : | 
Ductã enim recta AB parallelis CE, DF cy ii 
ri, ipſis MO, NL etiam parallelis in punctis P & Qoccur- | 
rente; li uet ſpatium PM NQ æquari rectangulo PMRQ, 
ita & ſpatium POL ds 205; unde erit 
ſpatium OMNL _— rectangulo OMRS vel OM « 


1 


ConoLA RN II. 


1 8. CömswEr ex conſectario ec g G dike | 
dur tis figuræ CMDOC, EGFHE inter parallelas CC, _-— 
DF comprehenſæ <julmodi fuerint, ut ducta alicubi I 
recti MH ipſis CE, DE, parallela, partes MO, GH, 
iſtiuſce rectæ in figuris MOC, EGFHE, conhtentæ 
mee ſint in ratione data; conſtat, inquam, binas has 

| | figuras 


130 


* Art. 185. 


COLE BEER OUMANTEUS 
Golem: (ſparia ſcilicet ſub iis comprehenfa) eſſe etiam ad in- 
vicem in ratione data; acta enim trecta NK ipſi MH 
parallela, ita ut diſtantia ejus ab MH infinite parva ſit; 
ducts. etiam AB ipſis CE, DE, perpendiculari, paral- 
lelis autem MH, NK, in punctis P & Q; occurrente; 
- liquer, {parium OMNL -*zquari rectangulo MO 
Pe ita & ſpatium GHL æquari rectangulo GH, « 
D Hxc igitur ſpatia erunt ad invicem ut MO ad 
GH; & cum hoc verum ſit, quacunque in figu- 


1. El. 6. 1æ parte ducatur recta MH, leq uitur * ſummam ſpa- 


tiolorum omnium MNLO, As. eſt, ſpatium CMDOC 
eſſe ad ſummam ſpatiolorum omnium Hk. hoc eſt, 
"ad ſpatium EGFHT, in ratione data plias MO ad GH. 


Eodem ratiocinio probatür; figure CM DOC 


nem aliqua m:;MDO. eſſe: ad figurz | EFGHE | ale 
OE GEH in eadem tratione data: eee 


tibus reſiduis CMO, EGH dicendum. | 
Manifeſtum eſt, fi data ratio their ratio-zqualicaris, hoc. 


eſt, fi partes MO, GH ipſius rectæ MH ſemper æquen- 


tut, ſpatia CM DOC, EGFHE, ita & partes, VID O, i 


Skil, & CMO, EGH ſemper fore \*qualia.. | OR 


Fig. 8 9. 


1118 III. 
187. SI ſuper chrvam quanrois ſamatur arcus MN; in. : 


finite parvus; & per illius terminos agantur taugentes 


MT, NT, fb: mutuo occurrentes in pundlo T, ducatur- 
que. ſubtenſa MN, & recta Ns ipſi MT. produce norma- 
mais; dico ſubtenſom. MN 5 vel ſummam tangentium MT, 
NT, de / denique rectam MAS pro arcu MN uſurpari poſſe. 
— Neceſſe elt. omnis Curva vel tota concava fit verſus 
1 unam 


Dz SECTIONUM/COMPARATIONE. 23. 


unam partem, vel ex pluribus portionibus conſtet, qua- 
rum aliæ verſus unam aliæ verſus alteram partem Con- 
cavæ fuerint; jam vero puncta, quibus hx! portiones ſe- 
parantur, dari & non poſlunt ſuper arcus MN infini- * Art. 183. 
1 _ re parvos: alioqui enim propiora eſſent puncto M quam 3: 
ipſum N, contra Hypotheſin; poni igitur ſemper poteſt 
arcum MN elle Curvæ N verſus unam je 
concavam. _ 3 
Jam fi aber Curvam ex parte punt N 2 ar- 
cus MO finitæ magnitudinis, aganturque ſubtenſa OM, 
tangens OG, & recta OD ipſi NS Paal erit 10. Ob 
triangulum MDO. redtangulura ad D, tangens MD mi- 
nor ſubtenfa MO, & multo minor artu MNO ; adeo 
ut arcus MNO (ita & ſubtenſa ejus MO) major lic 
uam MD, & minor quam tangentium ſumma MG, 
OG; 240. Ob arcum MNO verſus eandem partem n | 
cavum, liquet, {i per punctum quodvis N arcus MO 
ducatur tangens I R, pundta T, R,. ubi tangentibus MG, 
O, occurrit, erunt inter puncta M, G, & Oz G4 
8 ideoque angulus OGD e externus, major 
crit angulo RTG vel NIS. | 
His poſitis, : ſi ducantur: rectæ ME, Mr, C cangentibus 
OG, NT, parallel, ipſi DO in punctis E & Fioccars 
rentes ; fingaturque punctum O ſuper Curvan verſus M 
moveri; liquet angulum OGD, vel EMD ipſi O 
æqualem, continuo diminui, adeo ut, . e O ad 
M pervento, prorſus evaneſcat; ex eo quod tangens OG 
cum tangente MG coititidat x unde conſtat rectam ME 
| continuo  diminui, donec tandem, ipſi MD. zqualis eva- 
dar; ideoque' puncto O in L's exiſtente, recta ME tum 
in ME exiſtens differer a t ente MD N mi- 
nore un data; ac ben. © *rettz TN CET Ss ſibix Art. 182. 


+ 


— 


| 9 mutuo 


——— —-— — 


——— 2 ——— 


132 AHMOWIE ER QUITINT U $71: 0 

mutuo æquales erunt: unde tangentes MT, TN, fi- 
ſimul ſumptæ, æquales erunt & rectæ MS, & areui MN, 
eee ig Oe Ot PIPE 06D 


CoROLLARIUM I. 


188. CUM angulus FMD, vel NTS ipfi EMD &- 
qualis, infinitè exiguus fir, poſito punctum N infinite 
propius ad punctum M accedere, erit in triangulo MTN 
angulus internus NMT externo NTS minor, infinite 
parvus, hoc eſt, minor quovis dato; ideoque nulla recta 
er punctum M duci poteſt, quæ in angulo TMN ca- 
0 unde patet, rectas MT, NM, ſibi mutuo congru- 
ere, ac proinde tangens haberi poteſt pro recta, quæ per 
duo Curvæ puncta infinitè propinqua tranſeat. _ 
 " COROLLARIUM II. | 

189. S ponamus Curvam quamvis in arcus MN 
infinite par vos dividi, liquet ſi loco ipſorum arcuum ſu- 

mantur eorum ſubtenſæ, exinde generari Polygonum la- 

teribus numero infinitis, ſingulis etiam infinite exiguis, 

quod Polygonum pro ipſa Curva uſurpari poteſt, ab ea 

» Art. 18. enim non * omnino different. 
Diorro exigua illa Polygoni latera ex utraque parte pro- 
ducta, erunt iſtiuſce Curvæ tangentes, ex eo quod per 


” 


duo ipſius puncta infinite. propinqua tranſeant. 


Fig. 9 190. S1 Circulum AMG tetigerit reffa AD, ſecueritque 
utcunque rela APG; & fi a quovis puncto M im Circuli 
eeripberia ducatur retta MP tangenti A parallele, com- 


„ pleaturque 


. 


— 
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pleaturque parallelogrammum APMD 3 dein accedat punctum 
Mad puntjum A; dico chordam AM, & n. AD, 
vel MP, fore ultimo in ratione equalitatis. I 

Acta enim MG, ob ſimilia triangula AMG, AMD: 
erit AM: AD:: AG: MG; coeuntibus autem punctis A 
& M, erit AG ad MG in ratione æqualitatis, MO: 
exit etiam AM ad AD in ratione e æqualitatis. 5 


CoROLLARIUM.. 


191. Unde cum fic univerſaliter AP: AM:: AM: 1 
AG, coeuntibus A & M, exit AP: MP :: MP : AG, adeo- ; 


que crit in hoc caſu MP== AP « AG. 


ee v. 


1592 S1 fignra Elliptica Secundum longitudines or lat. 

rum ad Diametrum quamvis pertinentium dilatetur wel coar- : 

Fetur, producatur, vel  contrabatur, vel ſi ſervatis Ordi- 

natarum longitudinibus && interſefionibus cum Diametro,, 

mutentur utcunque earum inc linationes; dico figuram novam- 

inde genitam nihilominus Ellipticam fore, ſi modo. mutationes | 5 

onmes lineares in longitudinem ubique een, fuerint, „„ bh 
& angulares equales. | 18 

Centro C, & diametris quibuſris conjugatis Ag, Dad Fige.: 927. | 

utcunque ad invicem inclinatis deſcribatur Ellipſis AMD 

in qua fit MP Ordinatim applicata ad diametrum Aa; 

dein manentibus ſemidiamerri CD & Ordinatarum om-- 

nium MP potitionibus, mutetur longitudo CD. in lon- 

girudinem CE, & longitudines omnes PM in totidem 

EN, ita tamen, ut Angle PN ſint ad ſingulas cad . 


— 


234 


* Hyp. 


115 BR QIN Tus 


CE 14 eb dico figuram novam ANEa Ellipfin eſſe, 
ſemidiametris conjugatis AC, CE, — Be 
Nam * 2 aye 06 —_ CD, 4 


 Unde DN : PM: 2: CE: ED: 


3 f 
if 1 


* Art. 48. Eſt autem * PM: : AP x Por 8 cD: CA, 
$22. El. 5. Ergo * PN : AP x Paz: TE: CA. 


5 Fig. 92. 


| cited 


Coincidit itaque omni ex parte figura nova ANEa cum 
Ellipſi, ſemidiametris conjugatis AC, CE, deſcriptä. 

Caſus 2dus. Servatis jam Oxdinatarum longitudini- 
bus & interſectionibus cum diametro, mutetur utcunque 


angulus ACE in angulum ACF, & anguli omnes APN 
in totidem APO, ita tamen, ut Ordinatæ omnes PO, CF, 


arallelæ ſint, & oritur figura nova AO Fa, quæ etiam 


Ellipſis eric ſemidiametris AC, CF, deſcripta, fi modo ſi- 


miles fiant mutationes in aro ſemi-Ellipſi Ada, nam ob 
nihil mutatas Ordinatarum longitudine: aut incerſeQtio 


nes, erit eriamnum PO: AP x Pat: Th: A. 


COROLLARIUM. 


— 


1 193. FINA quævis Elliptica augendo vel minuen- 
do, inclinando vel reclinando diametros ſuas conj ugatas 
in aliam quamcunque ejuſdem W figuram * b 


RO OSITI0 I 


Tao REMA. | | 
194. Rat1o  parallelogranmi circa diametros- e, 


conjugatas Ellipſeos cujuſcunque circumſcripti ad figuram 


Eltipticam — eadem ſemper eft cd immutabilis. Na 
| am 


52 


TT! 


„ #- 


atone” ye 


*** 6 


* 


* 


—— — — 


— re  AOIINS 


Ds SECTIONUM COMPARATIONE. |. rzF 
Nam fi dilatando, coarctando, producendo, vel utcunque 
ordinando figuram inſcriptam, augeatur illa vel minuatur 
in data aliqua ratione, augebitur vel minuetur in eadem 
ratione etiam figura circumſcripta; ſed figura quælibet 
Elliptica | augendo vel minuendo, inclinando- . recli- 
nando Diametros ſuas conjugatas in aliam qnamcunque 
ejuſdem generis figuram * migrare poteſt; patet itaque * Art. 1933. 
propoſitumn. „ "re iS 


ConkolLLARIUM I. | Es 


195. PARALLELOGRAMMA omnia circa: ejuſdem vel 


æqualium Ellipſium diametros quaſvis conjugatas deſcri- 


pta æquantur inter ſe. 


 COROLLARIUM II. 


16. ELLIPSEON areæ ſunt ad invicem ut parallelo- 
gramma circa diametros conjugatas, adeoque ut rectan- 
gula ſub axibuis. ** 


CokoOoLLARIUM III. 


197. IMMUTABILIS. illa ratio inter Parallelogramma 

& figuras Ellipticas inſcriptas, eſt ea ipſa, qua quadrati 
circulo circumſcripti ad inſcriptum circulum, ſeu quam 6. axchim:. 
habet 14 ad 11 quam proximè; & fic reducitur Qua- Theor. | 
dratura Ellipſeos ad circuli quadraturam, nam circulum 
conſiderare licet tanquam EllipGa cajus diametri quæ- 

vis conjugatæ æquantur inter ſe, & ad rectos ſunt 


angulos. 


— 


” * * : * F : P % 
14 , ; ; * b | & | 
: 7 : - . 0 
_ 0 . 


* Def. 9. 


A 1-EI B ER QUINT US CI 


PROPOSITIO. II. 


TrHzOREMA. 


Fig. 7 x98. Sr per - Ellipſeos vel Hyperbole AM b mod- 

* ali ducatur diameter Aa, cujus parameter p, & Ord 
nata MP, & þþ manentibus diametri & Ordinatavum | 
ſitionibus terminoque A & parametro p, abire intelligatur 
terminus alter a ad diftantiam infnitam; dico figuram illam 
AM ultimo transformatam iri in Parabolam Apolloniam cu- 
ur diameter efl AP, Parameter ad Diametrum p. 0 & oral. 
nate ſingulæ ipſi PM parallelæ. 


Nam ex natura Ellipſeos * erit 
MP: AP x Pa: 2: 1+ 7.10 
Sed p : Aa: AP : x An 


Unde MP : AP xp:: AP x Pa: AP bis 1 
Abeat jam punctum à ad diſtantiam infinicam, & ratio 
Pa ad As fiet ultimo ratio æqualitatis, ergo in hoc caſu 


* Art. 49. 


E Art. 6. exit MP — == Ab. xÞ, notiſſima * Proprietas parabolæ cu- 
| jus Diatticter” eſt AP, Patamerer ad Diamerrum P. & 
Ordinata MP. 


SCHOLI UM. 
199. Hinc proprietates omnes Parabolæ, ex ſimilibus 


vel 1 Fler vel Hyperbolz proprietatibus derivari pol- 


ſunt; quorum exemplum unum aut alterum apponam. 


Fig. 27 Ex. I mum. Parabola unico tantum gaudet umbilico 


F, ob receſſum alterius f una cum termind à in infinitum, 
tx 2dum. Diametri omnes Ellipſeos ? * concurrunt in 
| centro 
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centro C; ergo Diametri omnes Parabolæ ſunt ſibi in- | 
vicem parallelz, utpote non concurrentes, niſi ad diſtan-, 1 
tiam infinitam. eco Lo | 
3tium. Si Ellipſeos vel Hyperbolæ Diametro Aa con- Fig. 12, & 


3 | BR YE Ws... 
jugata fir Bb, *erit AF x Af=BCT; adeoque Ar > * Art. . 
Af = Bb, ſed ex natura Parametri f, quæ pertinet ad Di- 


ametrum Aa, #erit Aa: Pb: Bb; p; adeoque Aa x p—Bb. Def. 8. 

Ergo 4AF x Af= Aa xp. F , n & ML. 

Et Kp: 4AF :: Af ſeu Fa: Aa. 1 | * 16, El. 6. 

Abeat jam terminus à ad diſtantiam infinitam, & erit 

Af ad Aa ultimo in ratione æqualitatis; ergo in Para- 

bola p== 4AF, idque five AP fit Axis, fave alia quæ- 

vis Diameter. | 4 8 
4tum. Producatur Axis Aa ultra terminum A ad E, rig. gz. 

ita ut æquales fiant AE, AF; centroque f & interval- 

lo fE deſcribatur arcus circularis ED, & per M educa- 

tur recta f MD, & erit fD ( fE = Aa) = Mf MFE; 

ſuducatur utrinque Mf, & erit MD== ME; abeat jam 

punctum à una cum puncto f ad infinitum, & arcus 

finitus ED (abeunte centro ad infinitum) jam expande- 

tur in recta axi Aa & rectæ MD perpendiculari; adeo- 

que ſi in axe Parabolæ producto capiatur AE = AF, & 

per E ducatur ED ipſi AE perpendicularis, & fi ex quo- | 

vis puncto M ducatur tum MF ad umbilicum E, tum 

Mb axi parallela, rectæ MF, MD ſemper æquales erunt 

inter ſe. | „ TR 
gum. Tangat recta TMS Ellipſin in puncto M, oc-Fig. 25. 

curratque ſemidiametro CA produce in T, & * erit, Art. 65. 
Cp: CA:: CA: CT, unde CP: PA :: CA: AT, 

Et viciſſim, CP: CA :: PA: AT. by 

I a Abeat 


T 


13$ 


Fig. 24. 
Art. 69. 


Fig. 27. 


nig 94+ 


LIBER QUINTUS 


Abeat centrum C in infinitum, & erit CP ad CA ultimo 


in ratione æqualitatis; ergo in Parabola eric AP AT. 
6tum. Eſto tangenti MT perpendicularis MG, occur- 
rens Axi Aa in G; & * erit CP: PG: Ad p. | 
Et viciſhm, CP: 0 PO: p. ; 
Abear jam centrum C ad infinitum, & erit CP = 
Aa; ergo in Parabola erit PG == Drip. | 
mum. Per umbilicos FE, „ ducantur ME; MF, & he 
cum tangente æquales angulos TME, SMf efficiunt: ca- 
piatur in recta Mf longitudo quævis finita MO; dein 
abeat punctum f, ad infinitum, & recta MO erit ; TRAY 
axi Aa parallela; ergo in Parabola recta MF per umbi- 
licum manentem 8 1 5 & diameter MO æquales cum 
tangente angulos conficiunt. 


PRO p O 5 I 110 Il. 
THEOREMA, 


200. CIRCULUS, qui tangit Seflionem 8 abſcin- 
ditque ex Diametro Aa per contattum tranſeunte longitudinem 


A equalem Parametro p ad Diametrum illam pertinenti, 


Ant. 49. 
& 89, 


curvaturam habet Sections in loco contattus. Et vice wersd.. 

Non enim: ſed, ſi fieri poteſt, coeat alius circulus cujus 
Diameter AK, cum Sectione Conica AM in loco A, ſe- 
cetque Diametrum Aa, cujus Parameter p, in puncto K, 
quæcunque tandem fuerit longitudo AK, & ad Diame- 


trum Aa duc Ordinatam MP; & ſi ſectio 111 fuc- 


rit vel Hyperbola, X crit, 
: MP: AP x Pa :: p: Aa: AP apr AP 4. 
Unde MP: AP * Pr: : AP * Pa: AP * Aa :: Pa: Aa. 


Coeat 
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Coeat jam punctum P cum puncto A, & erit Pa ad F 
Aa ultimo in ratione æqualitatis, ergo in hoc caſu erit 


— | | Wo 
MP AP xp, ut K univerſaliter in Parabola ; ſed line- Art. 7 
ola evaneſcens PM jam. communis eſt Ordinata tum Se- 
ctioni tum circulo æquicurvo, cujus Diameter AK, pro- 
pter ſuppoſitam Curvarum coincidentiam, ergo eſt etiam 


MP =AP x AK Ap x, & AK =p=* AG; Quod* Ehr. 
et ablurdur; 7 
© SCHOLIUM. 


201. Hinc facile deſcribi poteſt Circulus, qui curva- 
turam habeat Sectionis in puncto quovis dato; revocatur 
enim problema ad hoc nempe circulum ducere, qui datam 
politione rectam in dato puncto tangat, & per aliud 

datum punctum tranſeaat. 


202. 81 Ellipfin vel Hyperbolam quamwis datam tangat Fig 95 
mdefinita retta QPT, & ab umbilicis S & F demittantur ad? 8 * 
tangentem perpendiculares SQ, FT, dico rettangulum ſub 


his perpendicularibus æquari quadrato axis ſemiconjugati. 


- ; TYallicer SQ « FT = OD. 

Ducantur SP, FP, productaque SP ipſi FT productæ 
occurrat in C, & recta TO, quæ biſecat FS in centro 
O propter æquales angulos TPF, TPC, biſecabit * etiam * 2. El. 6. 
FC in T, & proinde parallela erit ipſi SC, & æqualis 
ejus dimidio, vel dimidio ſummæ aut differentiæ rectarum 
SP, PF; xvel ſemiaxi principali OA vel OB. Producta ita- * Art. 39. 
que TO, donec occurrat ipſi QS (productæ) in :; cir- 8: 2 
culus centro O deſcriptus tranſibit per puncta B, T, 7, -» 
. $3 A, Q | 


rin EN QUINTUS 
* 35. El. 3. A, * adeoque * rectangulum fSQ vel FT x SQ erit abi 


* Art, 42. que pa rectangulo dato ASB, hoc eſt, quadrato OD. 


& 83. 
_ Coenen nt * 


203. PERPENDICULUM SQin data figura crit ut * = = 
Eft enim (ob fim. triang.) SP: 8 FP: FT. Ergo 


. 1 IQ x FP 
od. Vid "Mp 
| quantitas p— «FP 25 ee * reciproct ut Ty vel | 


direct? ut 2, & $Qeft ut Vet 


= Q FT j darur itaque 


e 3 


= 


204. Con fi C SQ x FT=OD, Yongirudine Que OD, 
FT erunt continuè nnn & Sent: ad GD ut SQ 


| ad FT, vel ut 5b . PF; unde erit 8 Ws — 


ER III. 


Fig- 98. 205. MaxENTIBVs S & A punctis, 88 umbilicus 
F̃᷑ ad infinitum, & longitudines SB & PF infinitæ erunt 
Art. 182. cum differentia finita, ergo SB * eric ad PF in ratione 


æqualitatis - unde 3 in Parabola eſt SQ ve "conn th x SP EE 


8 


AS x SP, ideoque SA SQ, SP Tunt continue opor- 
rionales. Fj N . en 25 
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riese 
|  THEOREMA. | 
206. RECTANGULUM ſub diftantiis SP, PH, puntti cu- Pi- 99- 
jaſois P ab utroque Ellipſeos foco, equatur quadrato ſemi- 
diametri CD conjugate cum ea que per punctum illud du- 
citur. 5 | | | 
+. _—_ © Scilicer SP « Pl al. 1 
Duc * enim per punctum P tangente ZPY, demiſſis v ar, 135 
ue ab umbilicis S, H, & a centro C ad eam perpen- | 
| Gcularibus SY, HZ, CR; ſimilia erunt triangula ZPT, 
HP Z, adeoque erit 5 | 3 
| 5p: SY:: HP: HZ:: SP+PH SY HZ:: zAC: 2 CR. 3 
Sed 2AC: 2CR :: AC: CR: :* D: C. e 


„„ 2 1 eee 145 | 
Unde SP: SY:: CD: CB. og 
Eſt autem SP: SY : SP x PH: SY x HZ. 
Ergo SP x PH: SY x HZ :: CD: CB. — 5 | 
Sed *SY HZ = CB; ideoque SP PH CD. A 2025 
| PROPOSITIO v. 
0 
2807. DarTo wumbilico Sectionem Conicam deſcribere, que Fig: 994 
datam poſitione rettam RP in dato puntto P contingat, quæ- 
ue datam habeat curvaturam in loco contact ue. 
Eſto Ellipſeos Umbilicus datus 8; agatur SP fecans 
tum Diametrum DK in E, tum Ordinatim applicatam 
Q in x. Pater EP æqualem eſſe ſemi- axi majori AC, 


PR =] 


i _7+-LIBER QUINT US 
eo quod acta ab altero Ellipſeos umbilico H linea HI 

pk. EC parallela (ob æquales CS, CH) æquentur ES, 

El, adeo ut EP ſemi- ſumma fit ipfarum PS, PI, id eſt 
© Art. 72. (ob parallelas HI, PR, & angulos * quales IPR, HPZ) 
iplarum PS, PH, * conjunctim 8 totum 2AC ad- 

Xquant. 

Ob datum angulum Rp s dabitur huic æqualis angu- 

lus ZPH, & proinde dabitur poſitione recta PH, qua 
per alterum umbilicum H tranſit. In recta PF, vel in 
eeeadem (ſi opus) producta, capiatur longitudo PO æ- 
gaaualis Diametro Curvaturæ datz in P, qua quidem Di- 
ametro deſcribatur circulus PQ ſecans tum Diametrum 
Sectionĩs GP in V, tum rectam PS in L, & arcus quam 
minimus PQ æque pertinebit ad circulum jam deſcri- 
1 ptum ac ad Sectionem Jam Gelcrivendany ; j 5 ex 


natura circuli . 8 PV = == -S & log *. 


— 


E ergo ob =quale Qs, . erit PY: PL ( :: 


po: pr Py Po x: PE: PC:: AC: PC; vel) SP—+ PH: 


E Art. 200. 2PC; ergo SP + PH x PL=2PC x PV: oſtenſum *eſt | 
autem eee 0 æqualem elle Parametro ad, Di- 


— 


Arr. 206. ametrum 26 2 — —, ergo 2bC x PV=4TD — 


xPH; ergo SP—+PH x PL= 4PS x PH. Unde prodit 
PH = = * 3 dantur autem & SP & PL; ergo 
PH & * & longitudine; ; & Sectio Conica umbi- 
cis 8, * per 3 P deſcripta tanget rectam RP 
in 


das ® 
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in loco P, & in hoc curvaturam circuli Diametri PO 
deſcripti habebit. Q. E. I. = 

Sectio Ellipſis erit, vel Parabola, vel Hyperbola, prout 
longitudo PL minor fuerit, vel æqualis, vel major quam 
IN PROPOSITIO VI. 
THEOREMA. CY 
208. S1 in Seftione Conica ducantur duæ quevis paral- Fig. roo/ & 
lelæ BD, EF, ad Sectionem terminatæ; junganturque e- 
rum termini duabus rectis BE, DE; dico ſegmenta BMEB, 
DMF, ſt ub Settionis portionibus, & rettis parallelarum | 
terminos jungentibus comprehenſa, ſibi mutuo equari. 

Productis enim ſubtenſis BE, DF, uſque dum in puncto 
| 25 G concurrant, ductàque per G & per medium 
ipſius BD re&ta GH, conſtat rectam EF ipſi BD pa- 
rallelam ab ipsa GH bifariam ſecari in puncto K; ita 
& rectam OO in P; erit igitur recta HK Sectio- 


> 
* 


nis * Diameter, cujus Ordinatz ex utraque parte erunt* Art. 153% 
parallels BD, EF; ideoque ſi in Sectione per punctum 
quodvis P ducatur recta MM ipſis BD, EF, parallela, ea 
Sectioni * occurret in duobus punctis M & M, a pun- Art. 15 17 
co P æquè remotis: unde conſtat partes MO, OM ejul> _ 
dem rectæ MM ipſi BD parallelæ, inter ſegmenta BME B, 
DMED contentas, ſibi mutuo æquales eſſe, quacunque | 
in parte inter rectas BD, EF, cadat ipſa MM; ſegmen- 
ta * igitur BMEB, DMED, æquantur. Au. 186. 


COROLLARIUM I. 


209. QUoNIAM MP ipſi PM ſemper ſit æqualis, ſe- Fig. 100 
quitur, 7 | 4 4 


— 


— 


1 1m. Trapezia Conica KHBE, KHD F, dhl invicens 


4 
L 
= 
J 


IIS ER QUINTUS , 


æquari. | nes FOES 
2 do. Quando recta BD Sectionem in puncto A tangit, 


triangula Conica AKE, AKF æqualia eſſe; ideoque e- 


Fig. 100. 


tiam ſegmenta AEMA, AFM A; ex co quod triangulum 
AEF in duas partes æquales a recta AK per medium ip- 
ſius EE tranſeunte dividatur. . 
. |, CoroLLarron II. 
210. $1, Sectione exiſtente Parabola, Ellipſi, vel Hy- 
perbola, eee BD, EE, termini rectis BE, DE, ſe 
invicem decuſſantibus jungantur, erunt ſegmenta BFD AB, 


DEBAD, inter fe æqualia, triangula enim BFD, BED, 
inter eaſdem parallelas BD, EF, & ſuper eadem baſi e- 


runt æqualia: unde ſi ex altera 2 addatur ſegmen- 


mentum DMED — BAD B, & ex altera BUEB + BADB, 


|  erunt tota BEDAB, & DEBAD ſibi mutuo æqualia; nam 


Fig. 102 


ſegmentum DMF D ipſi BMEB æquatur. 


PROPOSITIO VI. 
— THEOREMA. 
211. SI in Ellipſi, Hyperbola, vel Hyperbolis oppoſitir, 4 


103 & 104. gantur duæ rette BD, EF ſibi mutuo parallelæ, & ad Sectionem 


terminatæ; ut & e centro C ſemidiametri CB, CE, CD, CF, 
erunt Settores Elliptici vel Hyperbolici CBE, CDF, ſibi mu- 


tuo equales. 


Ducta enim per media H, K, ipſarum BD, EE, diame- 
tro CK, triangula CHB, CHD, ita & CKE, CKEF, erunt 
Zqualia, utpote quæ communem verticem C, baſes autem 


LEE 


4é%é: 2 
% 


re cs 


_ 1 2 
. 6 * 
* ** 
a 
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HB, HD; & KE, KF, æquales habeant; ideoque (in 
— CHD==KHDF —+ CDF, Porro in Fig. 102. 104. 
KHBE — CBE === CHB== CKE== == CHD==COKF 
— KHDF— CDF, fed trapezia Conica KHBE, KHDE, 
* xquantur : unde ſectores Elliptici vel Hyperbolici CBE, * Art. 20%, 
Cb P erunt æquales. e | „ 


COROLLARIUM I. 


212. S1 in Ellipſi, vel Hyperbola, recta BD ipſi EF kig. 102. 
parallela, fieret tangens in puncto A; liquet ſectores CAE, 
CAF, eſſe inter ſe æquales: producta enim ſemidiame- 
tro CA, uſque dum rectæ EF in puncto K occurrar, illa 
recta bifariam ſecabitur in illo puncto; ac proinde trian- 
oula rectilinea CK E, CK FE, æqualia erunt: fed & trian- Art. 20 
gula Conica AKE, AKF, æquantur; ergo ſectores CAE, 
CAF, ſunt inter ſe æquales. 5 DE: 


 CoROLLARIUM II. 


213. Hinc facile biſecatur ſector quivis Ellipticus vel 
Hyperbolicus CEF; ducatur ſcilicet ſemidiameter CA, 
illius ſectoris ſubtenſam EF in puncto K bifariam ſecans. 


PRO POSITIO VII. 
TEORERNILA. 


2114. 51 in ſemicirculo ADH, cujas Diameter fuerit El- Fig. 105. 
 lipſeos axis major AH, agatur per ipſius AH punttum quod- 
wis P recta PM axi normalis, Ellipfi in puncto M, . circu- 
Jo autem in puncto N occurrens; & per puncta M, N, 


ducan- 


146 


"EFBER QUINTYU'S 
ducantur ad centrum C rettæ CM, CN; dico fefforem El- 


1 lipticum CAM eſſe ad ſectorem ircularem CAN, ut CB 


dimidinm axis minoris, ad CA wel CD, dimidium axis. 


majoris. 


Aut. 50. 
63. 


1 I a El. 6. 


Scilicet CAM: CAN: CB: CA vel CD. 
Nam * PM: CB: AP «x PH: AC x CH vel CA. 
Et N. D. = AP mas AC EYES CA. 


Ergo PM: GB :: IN: TD. - 
vel PM: PN:: CB: CD. Et cum hoc idem eveniat, 
quacunque in parte cadat perpendicularis MPN, ſequi- 


* Art. 186. tur * ſpatium totum Ellipricum ABHA eſſe ad ſemicir- 
lum ADH A, ita & illius ſpatii partem APM eſſe ad ſemi- 


* . EI. 6. 


circuli partem APN, in ratione ipſius CB ad CD vel 
CA. Sed triangulum * CPM: CPN :: PM: PN. 

Ec PM: PN:: CB:CD vel CA. Unde erit APM 
CPM: APN = CPN :: CB: CD vel CA. (ſigno exi- 
ſtente +- quando AP minor eſt quam CA, & — quando 
AP major eſt quim CA) ideoque erit ſor Ellipticus 


CAM ad ſectorem circularem CAN ut CB ad CD vel 


CA; 
ConroLLarium : © 


215. Hine ſector Ellipticus CAM eſt 2 ſectorem 
circularem CAN, ſicut tota Ellipſis ad totum circulum 5; 


nam ſemicllipſis eſt ad ſemicirculum in ratione ie ipſius =, 
CD veliCA. - 


COROLLARIUM E : IF 


216. 81 CTOR Ellipticus CAM æquatur reclangulo 
b arcu AN, & dimidio radii CB; nam area totius * 
| | cu . 
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culi & æquatur triangulo cujus baſis eſt peripheria circuli, * A Arch 
altitudo autem ſemidiameter; unde circuli pars aliqua 3 
CAN xqualis eſt triangulo, cujus baſis fit arcus AN, = 
altitudo autem CD; vel * rectangulo ſub arcu AN & * 41. El. r. 
CB. 

Sed x CAM: : CAN :: :CB:CD 7 2 © Art. 26% 
Et * CB: CD : AN x CB: AN x CD. r. El. 6. 

Ergo CAM: CAN :: AN x CB: : AN x; OD. 35 

Unde erit CAM = AN x CB. 


COROLLARIUM III. 


17. Hixc ſi in axe majori AH per punctum quod- 
vis G a puncto P diverſum, agatur ad axem normalis GE, 
Ellipſi in puncto E, circulo autem in puncto F occur- 

rens; erit ſector ACE: ACM :: ACE: ACN. | 
"Nam * ACE: ACE :: CB: CD:: ACM: ACN, Art. 214 

Ergo ACM: ACE :: ACN: KEH : 
Unde facile invenitur ſector Ellipticus ACM, qui ſit 4 
ſectorem Ellipticum ACE in ratione data. Inveniatur 
ſcilicet ſector circularis ACN, qui ſit ad ſectorem ACE 
in ratione data; vel (quod eodem recidit) dividatur ar- 
cus ANF vel angulus ACE in ratione data. 


PRO POSITIO IX. 
Tune 
Fe Sl in duabus Hyperbolis AM, AN, vel BM, DN, Fig. 106. 


quarum centrum C, ſemidiameter communis retta AC, dia- * EE 
merri autem conjugate CB, CD, per punti um quodvis Þ ſe- 
midiametri CA ( productæ, fi opus) ducatur retta PM ipſi 
cb * Ra occurrens in punific MEN, &. 
| 2 N jungantur 


won 3. © 


s Art. * Nam * PM: TB: : TÞ =TA; CA. 


1 LIBER QUINTUS 


jungantur MC, NC ; dico ſeftores Hyperbolicos CAM: - 
CAN; vel CBM, CDN, eſſe ad invicem in ratione ſe- 
midiametrorum een CB, CD. 


1328. 
Et N ED: Tp cl. EA, 


Unde PM: GB :: 2 PN : 5. 
Et PM: PN:: CB: CD. 
Et cum hoc idem eveniat, quacunque in parte cadac pa- 
e Art. 186. rallela PMN, liquet * ſpatia Hyperbolica APM, APN, 
vel (in Fig. 107.) CPMB, CPND, eſſe inter ſe, ut CB 


. El. s. ad CD, Sed triangula CPM, CPN, * ſunt ad invicem, 


ut PM ad PN; vel CB ad CD. 
* Fig. 106. Unde *CPM — APM: CPN — APN:: CB: : ED. 
| Hoc eſt, CAM: CAN: : CB: CD. 
Et in Fig. 107. erit | 
CPMB— CPM: CPND— CPN: CB: CD. 
| Fciliecr POM CDN-:: CB: CD. 


Fo 


CoOROLLARIUM; 


219. 81 di Grnidiamenti conjugatz CA, CD, fuce 


1 1 *7-rint æquales, Hyperbola AN vel DN erit L zquilatera ; 


atque ita inventa quadratura ſectorum Hyperbolicorum 
CAN, vel CDN, haberetur etiam quadratura ſectorum 
CAM vel CBM, quorum baſes fant portiones AM vel 
alterius Hyperbolæ, poſita ſemidiametro conjugata CB 
magnitudinis cujuſcunque ; nam ratio ſectorum CAM, 
CAN, vet CDN, CBM, per rectas CD, CB, defignara, 
datur. Unde liquer, data Hyperbolæ xquilaterz qua- 
drarura, dari etiam alarum omnium Hyperbolarum qua- 


draturam; 
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draturam; codem modo, quo dara circuli quadratura,, 


daretur * etiam omnium quadratura Ellipſium. * Art, 2 14. 


| PROPOSTLIO E 
THEOREMA. 


220. SI ſuper Hyperbole EBDE 4 CN ſuman- rig. 108: 
tur duæ partes CK, CL, que fi fmt ad invicem, ut ejuſ- 
dem Aſy mptoti duæ ak partes CG, CH; ducantur autem 
rectæ GFE, HD, KB, LE, alteri Ahhnproro CP parallels, | 
Hyperbole etiam in punfis E, D, B, E, occurrentes; ut G- 
ſemidiametri CF, CD, CB, CE; dico ſedtores Hyperbols= | 
cos CBE, CDF, fibi invicem equari. l 

Agantur enim rectæ BD, EF, Aſymptotis in punctis 
M. ©, N, P, oecurrentes, & ob enn KB, HD, a 
eric 

| 25 MB: MK :: OO: CH. 

Ec ob parallelas LE, GF, erit etiam 

| NEF NE: Fes. 


Sed MB — DO. Et NE FP; unde exit ** CH; * Art. 1032. 


& NIL CG. | 
Jam vero * CG: CH:: CK : CL, 7 : EY *Hyp- 
Hoc eſt, NE:MK :: CK: CL:: XLE: KB; F Art. 1082 


Ergo LN: LE ;: ME + KB-. 
Rectæ igitur NE, MB, hoc eſt; EF, BD, erunt paralle- 
I: ac proinde ſectores Hyperbolici CBE, CDF, erunt 
Xæquales. 5 eh 3 TA. 


47. 


6 +» i / 


'COROLLARIUM. 7 


12 By; 7 partes CK, CL, Alinprbci ON fi ar = in- 
vicent in ratione PRs CS, CT, Aſymptoti CP; du- 
| | cantur. 


Te ra QUINTUS 
| cantur autem KB, LE, Aſymptoto CP, ut & SD, TF, A- 


ymptoto CN parallelz, conſtat, ſectores Hyperbolicos 
CDF, CBE, etiam æquari; actis enim Aſymptoto CP 


At. 108. parallelis FG, DH; erit * 


CG: CH:: HD vel Cs: GFE vel CT: : CK: CL. 
+ Art. 220. Ergo CG: CH: : CK: CL. Unde * erunt leCtores CDF, 
CBE, ſibi mutuo o xquales. 


Tesla It. 


222. $1 ſuper eadem Aſymptoto 3 pars CK 
ipſis CG, CH, tertia 3 eadem ratione, qua 

in 1 oſtendetur, rectam BE. tangenti per pun- 
Art. 212. ctum D ductæ eſſe parallelam; ideoque & erunt ſectores 
CDF, CDB, inter ſe æquales. Unde ſi ſuper Aſympto- 
toto CL ſumantur partes quotcunque CG, CH, CK, CL, 
ec. in continua 33 ae & ex pun- 
ctis G, H, K, L, Gc. agantur rectæ GF, HD, KB, LE, 
c. alteri Aſymptoto parallelz, ſectores Hyperbolici CFD, 
CDDB, CBE, &c. erunt omnes æquales inter ſe. | 

Er vidiheo, fi ſectores Hyperbolici CFD, CDB, CBE, 
c. fuerint inter ſe æquales, erunt rectæ CG, CH, Fd 
Sc. in continua progreſſione Geomerrica. = 


COROLLARIUM III. 


2323. Hine fi CH prima fit duarum Brut pro- 
portiorialium inter CG, CL, ſuper Aſymptoton CN; 
& agantur rectæ GF, HD, LE, . Aſymptoto CP 
parallel; ſector CDF erit ad En CEE ut 1 ad 3. 
Ita etiam, ſi CH prima ſit trium mediarum proportio- 
nalium inter CG, Oh: crit Stor CDF alem „ 


ut 


| 5 
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ut 1 ad 4. Et univerſaliter, ſi litera m numerum quem 
vis integrum denotet, & fit GH prima tot mediarum 
proportionalium inter CG, CL, quot numerus m— i 
. 00 unitates; erit ſector CDF ad ſectorem CBE. ut 
i ad m. 


SCHOLIUM. _ 


224. Hinc LoGARITHMORUM natura fatis acuratè 
explicare poteſt. „ po | 

Ponamus enim rectam CG unitatem denotare, ip- 
fam autem CL ipſius CG decuplam eſſe, vel 10; di- 
vidaturque ſector Hyperbolicus CFE in 10000000000- 
partes æquales. Jam ſi conſtruatur tabula & in duas: 
columnas dividatur, quarum altera numeros naturales, 1, 
2, 35 4 5, 6, Gc. Ordinatim diſpoſitas contineat; al- 
tera autem ex adverſo numeros artificiales, ea lege com- 
poſitas, ut ſi CH numerum quemvis naturalem enotet, 
numerus artificioſus e regione collocatus deſignet, quot 
partes Sector Hyperbolicus CDF contineat præ numero 
partium in ſectore CFE contentarum. 

Nu ERI ARTIFICIALESs vocantur Log ARITHMI nu- 
morum naturalium, quibus reſpondent. His poſitis. 
Imo. Sint CH, CK, duo numeri natutales in ſe invicenr 
ducendi. Jam ſi in Tabula inveniantur ipſorum CH, CK, 
Logarithmi, (ſectores CFE, CTB, denotantes) addan- 
que ſibi mutuo; habebitur Logarithmus ſectorem CPE 
* cujus è regione collocabitur numerus natura-- 
lis CL, factus ex duobus numeris CH, CK, in ſe mu- 

tuo ductis. R 10620 £3: Ol RR ET 

A2 do. S1 numerus CL per numerum CK dividendus: 
fir, ſubducatur ex Logarithmo CFE dividendi CL, Lo- 
: $15 4 FER _  garithmus: 


— — — — — — ue tn 9 
— — — — 


Au EN QUTNTEUS 

: garithmus CFB diviſoris CK, & reſiduum erit quoti CH 
„„ oi Ter ny 
30. S1 Radix e e numeri CL fuerit extrahen- 

da, ex gr. Cubica; dividatur in tres æquales partes Lo- 
garithmus numeri CL, unde habebitur CFD, Logari- 
thmus numeri CH, radicis quæſitæ. 5 DT, 
Omnia hæc conſtant ex co quod ſectores Hyperbolici 
* Art. 220. CFD, CBE, tum ſibi invicem * æquantur, cum eſt 
CG: CH:: CK: CL; & quod ſectores CFD, CDB, CBE, 

tum ſibi invicem æquantur, cum eſt CG: CH:: CH: 
CK :: CK: CL, &c. 


PROPOSITIO XI. 
| THEOREMA. 
Fig. 109. v2 5 S! in utraque Aſymptoto ſumantur partes CG; CL, 
1e & CR, CS, quſnodi, ut ſnt V CG : VCLt: / CR. 
2 ; aganturque rect GP, LE, RT, SV, Aſymptotis 
parallelz ; dico ſettorem CFE eſſe ad ſetforem CTV, ut 
m ad n. Literæ m & n numeros quoſvis integros de- 
- fignant. : FL 

Fiat enim / CG: CL:: CG: CH. 

Ita & CR: cs e CR: C. SHEER 
Ducanturque rectæ HD, QN, Aſymptotis parallelæ; & 
* Art. 221. erunt ſectores Hyperbolici CFD, CTN, inter ſe * x- 
* Hyp. quales, ex eo quod {it # CG: CH:: CR: C. Jam vero 

ex natura progreſſionis Geomerricz recta CH erit pri- 

ma tot mediarum proportionalium inter CG & CL, quot 
numerus m — 2 contineat unitates; ob eandem rationem 
| „ exit 
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| 


Hoc ſt CS=CR x V 


Triangula enim CKB, CGF * zquantur ; ſublato com- Art. 197. 


D SECTIONUM COMPARATIONE. 13; 


erit recta CQ prima tot mediarum proportionalium i in- 


ter CR & CS -_ enn v1 contineat unitates, 


Et CTN vel CED : CTV. 
Ergo * CFE eſt ad Tv. in -ratione compar « ex m0 Act 130. 
ad i & ex # ad n, hoc eſt ut mad u. 


COROLLARIUM. 


226. Hixc dato ſectore Hyperbolico CEE, ita & 
Hyperbolæ puncto quovis T, facile inveniri poteſt in 
eadem Hyperbola punctum aliud V ejuſmodi, ut fir ſe- 
ctor CEE ad ſectorem Sr ut mad nz fumacur ſcilicet 


CS, ita ut ſit V CG: ABLe VCR: Vs, vel quod 


— -j$ 2 — 7} 


eodem recidit, * CG: vV CL :: CR: CS. 


— 0! 


CG: ©: 
PROP OSITIO XII 
 THEOREMA. | 


227. SI per terminos B, E, ſedtoris 77 Hyperbo- Fig. 110. 
lici CBE, agantur rettæ BK, FG, alteri Aſymptoto CS 
parallels & ad alteram CL terminate; dico ſefforem Hy- 
perbolicum CBF æquari ſpatio Hyperbolico BK GF, ſub rectis 
BK, FG, uni Aſymptoto CS parallelis, ſub alterius Aſym- 
ptoti CL parte GK, & Jo” D denique Fm BF 


comprehen ſo. 


scilicet CBF=BKGF. — © 1 


1 | muni m__ 


—ͤ— 
— ä: ¶ Qñ,M — —⁰¹ ED 
— — _ 


| | | 1 
muni triangulo CGA (rectæ CB, GF, ſe interſecant in 


IIS ER QUINTUS 


puncto A) & reſidua B KGA, CAF, erunt æqualia; quibus 


a cddatur idem ſpatium Hyperbolicum BAF, & erit ſpatium 


BKGEF ſectori CBF æquale. 


: __ CoROLLARIUM I. : 

228, DucT1s rectis BQ, FO, Alymptoto CL pa- 
rallelis, & ad Aſymptoton CS terminatis, eodem modo 
oſtendi poſſet ſectorem Hyperbolicum CBF æqualem efle 


| ſpatio Hyperbolico BQOF; unde conſtat, ſparia vel tra- 


pezia Hyperbolica BEGF, BQOF, ſibi invicem Xquari.. 


___ Corottarim II. 

229. UnDE manifeſtum eft quæcunque in articulis 
220, 221, 222, 223, 224,225, & 226, de ſectoribus 
Hyperbolicis fuerint demonſtrata, æqualiter obtinere a- 
pud hc trapezia, ſectoribus ipſis æqualia. : 


PROPO SITIO XIIL 
TEREORENMA. TL 


Fig. 21. 230. SINT BME, HND, due Hyperbolæ inter ſe di- 


verſe, quarum eædem Aſymptoti CL, CS; aganturque per 


duo quæ vic Aſymptoti ius CL puncta G, K, rettæ GEF, 


KHB, alteri CS parallel; dico ſpatium Hyperbolicum 
HKGD eſſe ad ſpatium Hyperbolicum BKGF, ficut digni- 
tas Hyperbolæ HND ad dignitatem bo BAE. 
Dutta enim, per punctum quodvis P portions GK, 
recti PNM ipſis GD, KH parallela, Hyperbolæ BMF 
occurrente in M, Hyperbolæ autem HND in N; dica- 


tur dignitas Hyperbolæ HND, aa; Hyperbolæ autem 


aa. bb 
* or 
unde 
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unde PN: PM:: aa: bb. Et cum hoc verum fir, quacun- 
que in parte ipſius GK cadat punctum P, liquet Xſpatium * Art. 186. 
Hyperbolicum HKGD: BKGPF:: aa: b. 


COROLLARIUM. = S 
231. QUANDo dignitates Hyperbolarum HND, BME, 
ſunt ad invicem ut numerus m ad numerum #, ſemper 
inveniri poteſt in Hyperbola HND trapezium Hyper- 
bolicum RSVT æquale trapezio Hyperbolico GKBF in 
altera Hyperbola BME, datis rectis CG, CK, CR ; li- 
quet enim trapezium GKHD eſſe ad trapezium GK BE, Art. 225. 
ut m & H; ideoque in eadem Hyperbola HND inveni-***: 
endum eſt trapezium RSVT, quod fit ad trapezium I 
GKHD ut » ad m; id autem fit * capiendo CS ea lege, * Ar. 225. 


m — Mum : 229. 


ut fit / CG: CK: : CR: CS. 


DEFINITION E S. : 
1 ; : 


* 


S1T AC recta indefinita, cujus terminus fuerit pun-Fig- 12. 
cum A; fit AMB curva ejuſmodi, ut, {1 per punctum 
uodvis P agatur recta MP, quz cum AC angulum 
tum APM conſtituat, fiatque indeterminata AP x, 
PM Yh, ſit ſemper ax = yy (litera a datam rectam 
deſignante) conſtat * ex hac Hypotheſi lineam curvam“ Art. 22. 
AMB eſſe Parabolam, cujus Diameter fuerit recta Ac, 
Ordinata ad illam Diametrum recta PM, illius autem 
diametri Parameter a2. . 8 
Jam fi ponamus curvæ AMB naturam exprimi per 
æquationem y* = aax, vel * =axx, illa linea curva vo- 
catur PARABOLA CuBica vel TERTIA DIMENSIO- 
Als; ex eo quod indeterminatarum w vel y index ma- 
| cn lA 12 jor 


OE” 


15 


Fig. 113. 


6 


— 


UBER QUINTVUS: 


jor fir tertiæ dimenſionis. Et fi æquatio fuerit „Ar, . 


vel, * ax*; curva AMB vocatur PARABOLA QUAR=- 
TA DIMENSIONIS, _ indeterminata y cujus index 


omnium major fit, uſque ad quartam dimenſionem af- 
cendit. Et fic in infinitum. | 


V.. 


SIT, ut in definitione præcedenti, recta AC, cujus 
terminus A; fit BM curva ejuſmodi, ut, fi ex ipſius 
puncto quovis M agatur recta MP, quæ cum AC an- 

lum datum APM conſtituat, fiatque AP. x, PM==y, 
it ſemper xy==aa (litera a rectam datam denotante) 


* Art, ros liquet #hanc curvam fore Hyperbolam, cujus altera A- 


- 


ſymptotos fuerit recta AC, altera vero recta AD ipſi PM 


parallela, & cujus dignitas vel poteſtas fuerit quadratum 
aa. Quod ſi æquatio, naturam curve BM exprimens, 


fuerit xxy a, illa curva vocatur HyPERBOLA CUBI1- 


Q, vel TERTIE DIMENSIONIS. Et ſi æquatio fuerit x*y 


Sat; curva BM erit HyPpERBOLA QUART A DIMEN- 


 $10N1S; ex eo quod factum xy quatuor dimenſiones 


Fig. 112. 


113. 


— 


habear. Et fic de reliquis omnibus in infinitum. 


23 2. $1 littera „ numerum quemvis integrum de- 
ſignet, qui index ſit dignitatis vel poteſtatis ad quam in- 
determinata AP (vel x) aſcendit; & ſi littera n deno- 
tet poteſtatem indeterminatæ PM, vel y, conſtat 7925 
tionem y*= a (vel ſimpliciter * = x”, facta 
a i) Parabolarum omnium naturam, cujuſcunque tan- 
dem dimenſionis fuerint, exprimere. Eodem modo, æqua- 
tionem xy a (vel ſimpliciter & = 1, fati a 
== 1) Hyperbolarum omnium naturam, quæcunque fu- 
erint earum dimenſiones, denotare. Co- 


* 
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 CoROLLARIUM II. 
23 3. S1 per ipſius AC terminum fixum A ducatur 
recta indefinita AD ipſi PM parallela; agaturque MK 
ipſi AC parallela, ipſi autem AD in puncto K occur- 
rens; fiat AK x; KM y; * indeterminatam x, 5 
quæ rectam AP vel MK prius deſignarat, jam fieri ; 
& è contrario indeterminatam , quæ PM vel AK prius 
deſignarat, jam fieri x. Unde patet, Ni 8 
Imo. Si curva AMB fuerit Apolloniana Parabola, eam Fis . 112. 
exprimi per æquationem yy =ax vel xx==ay, reſpectu 
habito ad rectam AC vel AD; Parabolam etiam cubicam 
exprimi per æquationem y*= axx, vel per a 4, re- 
ſpectu habito ad rectam AC vel AD. Et univerſaliter, 
1 curva AMB per æquationem * exprima- 
tur reſpectu habito ad rectam AC, eandem curvam de- 
notari per æquationem * ==, (ponitur enim # 
major eſſe quam n) reſpectu habito ad; rectam ADD). : 
A do. Hyperbolam communem vel Apollonianam ſem-Fig. *73- 


per exprimi per æquationem * = aa, reſpectu habito ad 8 J 
rectam AC vel AD; Hyperbolam vero cubicam, cujus k- =. 
quatio fuerit xxy = 4 reſpectu habito ad rectam AC, : | 
habere æquationem æyy a, reſpectu habito ad rectam # 
AD. Et univerſaliter, Hyperbolam, cujus æquatio reſpett — ; 
habito ad AC fuerit xy" , exprimi per æqua- | #1 


7 


tionem & a reſpectu habito ad rectam AD. 


D h e COROLEARIUM III. 


= AM be 3 15 wut dn i; | ef 37 D 4 1 
234. HiNC conſtat, duas eſſe Parabolas Cubicas, 1 
quarum una per æquationem y* == aax vel x3 = aay ex- - 
primatur; altera vero per æquationem y? = axx vel x%= | 


DJ) ; 


— 


2% 1135 ER QUIN Tus 


ayy; unicam vero Hyperbolam cubicam xxy = a* vel 
D a. Indeterminatæ enim x & ſolummodo qua- 
tuor primis modis componi poſſunt ad exprimendas Pa- 
rabolas cubicas vel tertiæ dimenſionis; & duobus tantum 
modis, ad exprimendas Hyperbolas Cubicas. Jam vero, 
cum quatuor primæ æquationes ad duas curvas inter ſe 
diverſas pertineant; duæ autem poſteriores ad unam ſo- 
lummodo ſpectent; ſequitur duas eſſe Parabolas cubicas, 
& unam Hyperbolam cubicam. Eadem ratione inveniri 
poteſt numerus Parabolarum vel Hyperbolarum quartæ 
vel quintæ dimenſionis, &c. TTY. 3 


COROLLARIUM IV. 


_ A 


235. Rxctæ indefinice AC, AD, non ſunt tantum 
e Hyperbolæ communis, ſed & omnium Hy- 
perbolarum cujuſcunque dimenſionis. Si enim æquatio 


=: og Ee 5 
4 . a"+*" yely*” —= — { Ponitur AP = x, PM —= YYY 
Oy ont Wb Mr ee 


naturam cujuſvis Hyperbolæ exprimat, quando puncta 
ejus quoad rectam AC ſpectentur; liquet, quo major fuerit 
AP vel x, eo magis y, ac proinde PM vel y diminui ; 
adeo ut, ſi x infinire augeatur, PM vel. prorſus e- 
vaneſcat; hoc eſt, Hyperbola BM & recta AC in in- 
finitum productæ magis magiſque ad invicem accedunt, 
1 nunquam tamen ſibi mutuo occurrunt, niſi in ipſo, ut 
E Art. 120. jta dicam, infinitatis termino; & hæc * eſt Aſymptoti 
—  . - - „„ 
Jam ſi ejuſdem Hyperbolæ puncta quoad rectam AD 


ſpectentur 1 habebimus æquationem . n vel * ——_ 
4 i re, MILLE nA PS » 


E= (AK =x, KM = 9 e quo ma- 


Fig. 113. 


—_ 


( 
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jor fit AK vel x, eo minorem fieri KM vel y, & ſic 
in infinitum; ideoque recta AD elt etiam E 
WO Hyperbole. : 


PROPOSITIO XIV. 
PROBLEMA. 


236. DErux punflum M Eper ſecundan Parabolam Fig. 1125 
cubicam AMB, cnjus natura per aquationem y* =axx. 


exprimatur , propoſitum fit tangentem MT ducere. | £ | 


Sit arcus MN. infinite parvus, ducaturque NQ * 
PM, MR ipfi AC parallela: & triangulum MRN ſi- 
mils erit triangulo TPM. ex co quod atcus exiguus - 
MN pro tangentis productæ parte * haberi poſſit. Arts 189. 


Hoc poſito, fiat en quæſita TP =s; ; PQ 
vel MR =e;. W erit eee | El Ge. 


25 


920 c loco ae y in Wee * —axx, naturam 
curvx AMB exprimente, ſubſtituatur cubus ipſius Q 


vel y — * & loco ipſius wx, quadratum 1 a 
8 e evadet 

Das Afton 1 
y — Lp I nt - Daxx acar ea, que tie 


rationem _—— AQ 8 N perfecte exprimet. | 
| Quod ſi membra prioris æquationis reſpectivè ſab- 
ducantur ex membris prion NIN per e divi-- 


| . erit * 


43 


» — ——— V ng pn CO APO" 


ao] - 


| . termini illi evaneſcu ne) & erit tandem 


lien Surnrus 


9 
14 


8 


81 1 3 145! 5 
Ness 2 _—_— => er es. Deleris 1 termi- 


7 . 


nis, ubi e ocurrit, ( exiſtente enim PQ vel e infinice 


2 — 


24x) unde erit pra. 2. — ſubliruendo, loco 
2 | 


Fn 5þſiu us 24 > valorem ejus axx. 


197. * YA 2 


nale SCHOLIUM. _— 
237. 1 ex præcedenti calculo, G loco eres, 


185 25 ſubſtituatur eadem potentia ipſius 7 — * „ duos 


primos iſtiuſce poteſtatis terminos ſolummodo inhibi 
reliqui enim in æquatione ultimò inventa ducti in po- 


teſtates ipſius e, vel i gy e continent, vel poteſtates 


ipſius e, ideoque prorſus ſunt delendi. Idem fit, quan- 
do loco ipſius x ſubſtituatur eadem poteſtas ipſius x—+e. 
Quod ſi omnes poteſtates radicis binomicæ x — e con- 
ſtituas, erunt duo primi termini ſecundæ dimenſionis 
—+ 2CX; rertiz, * + z ex; quartæ, X* + 46x? ; quin- : 


tæ, 2 — gex*, & ſic in infinitum; adeo ut duo primi ter- 


mini poteſtatis cujuſvis m e binomicæ x —e, ſint 
* + ner. Eadem ratione conſtat duos primos termi- | 


'nos  poreſtatis cuj u n radicis binomicz) Jes 2, eſſe 0 _ 


.F 5 : r 
1 f g , > 4 p.IY & © 
* 8 4 + * a. - - 
— 

OR 
o . * >» 


* 
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 COROLLARIUM. 


238. Unps, ope zquationis generalis *? = , 
vel (facta a=1) h =x", generalfter exprimi potelt - _ 
ſubtangens PT (s) Parabolarum omnium cujuſcunque | 
dimenſionis; hoc modo, | | 3 . | 

Ponantur, in æquatione generali * = x”, loco ip- 5 


. 
s di 


ſius y”, duo primi termini poteſtatis u radicis y— 


hoc eſt „, & loco ipſius x” ponantur duo pri- — 


mi termini poteſtatis radicis x — e; hoc eſt, x” — 


1 N | 15 ney* | 5 | | 

meu; unde erit y"—+ p = X" mern >: 1 
Subducantur membra prioris æquationis ( ) ex | 1 

membris poſterioris reſiduumque per e dividatur, & exit | 


my* © | | 


ny" n A: 
3 nam 


5 | WV 
*. 33 3 
1; ,PROPOSITIONXW 8 — 
N PROBLEM A. 


239. DuctrE fangentes ad Hyperbolas cujuſcunque kig. 113. 
dimenſionis. a 3 : 
Manente Propoſitionis præcedentis conſtructione, po- 
nantur, in æquatione generali * N rationem 
ipſius AP (x) ad PM (y) denotante, loco ipſius x”, 
duo primi termini poteſtatis radicis AQ, (* e) 
hoc eſt, x” — mern; & loco ipſius y*, duo primi 
ER Z X | r 


* 
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— 
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termini poteſtatis 1 radicis QN ( y—=) hoc eſt, ym 


. „ 
7. , unde oritur hæc æquatio 


5 5 : | 
1 ne x mneey"x'2 = ; 
am y- — mey"x" 2 9 2 ——— 2 — D ratlo- 

S 


nem ipſius AQ ad ON exprimens. Membris igitur pri- 


Oris 


| ſpectivè {ubdadtis, dividendo. per ep”, erit m . —. 


Hyperbolam fit ducenda z. 


æquationis x a cx membris poſterioris re- 


— — 


nx” —_— — | Ds 5 
— 0; deleto autem cvaneſcente termi- 


E 55 Ty STE 
— ex eo quod rectam PQ (e) infinite 


NO — — 
S 


parvam in ſe contineat, & crit ordinatis terminis PT, 


nx” 1 


vel «== - = ==. | 


m 
COROLLARIUM. = 


240. Hinc in Parabola vel Hyperbola cujuſvis di- 
menſionis per datum quodvis punctum M, duci poteſt 
tangens MT; modo æquatio pro Parabola fuerit y” = 


-, & pro Hyperbola, xy" —=4"+” ; ſumatur 


ſcilicet ſubtangens "OBEY AP, ex cadem parte qua pun- 
ctum A reſpectu habito ad P, quando tangens ad Parabolam 


fir ducenda; ex oppoſita autem parte, quando tangens ad 


PRO. 


FMSG vel PMRQ= KMSL, & cum 
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PROPOSITIO XVI. 
THEOREMA, 


241. SIT, ut in deſmitione quarta, AMB Parabola cu- Fig · 114. 


cujuſcunque dimenſionis, per æquationem yn == xm an m ex- 
preſſa; ducatur autem in ea ex puncto quovis B recta BC, 


que cum AC angulum datum ACB conſlituat, compleatur- | 


que parallelogrammum ACBD ; dico parallelogrammum cir- 


cumſcriptum ACBD eſſe ad ſpatium Parabolicum ACBMA 
inter retfas AC, CB & Parabolæ portionem AMB compre- 
henſum, ſicut m —n ad n. 1 | | 
Scilicer ACBD : ACBMA :: u: u. 
Sumatur ſuper Parabolæ AMB portionem arcus MN in- 
finite vel indefinite parvus, hoc eſt minor quavis Para- 


bolæ portione, utut exigua: ducanturque rectæ MP, 


NQ ipſi BC; & MK, NL ipſi AC parallelæ; quz 
exiguum parallelogrammum MRNS conſtituent; agatur 
tangens MT diametro AC in puncto T occurrens, & per 
T ducta parallela CB ipſis MK, NL, in punctis E, G, 


occurret. Hoc poſito, conſtat arcum exiguum MN ha- 
beri * poſſe pro latere uno Polygoni Portionem Parabo- * Art. 189 
rabolæ AM conſtituentis, tangentem vero pro latere 
illo producto; adeo ut duo triangula NRM, MPT, ſint 


& rectilinea & ſimilia, unde erit NR vel MS: RM:: 
Mp: PT vel MF. Ergo erit Parallelogrammum PMRQ. 
* xquale parallelogrammo FMSG ; jam vero MF vel* 14. El. c. 


* PT== AP vel —MK. Ergo etiam Parallelogrammum Art. 240. 


hoc idem fit 
ä Juacun- 


\ 


— 


o 
* yer * P oo rn 
r j © Las Ati — 


— ei 


— 
———— — — 


ar — 


—— 


BETS — oy ” 
—— — . —äãũn— — —— —— 


we] se QUINTYU Ss 


eee in Parabolæ parte cadat arcus exiguus MN, 


<quicur ſummam omnium parallelogrammorum PM NS / 


_— 154. hoc eſt, * . Parabolicum ACBMA = — 
my 


ADBMA ſummæ ſcilicet omnium n. parallelogrammorum, 5 


6: MSL. 


Once „ACRNMA — „ADBNIA, 

» 26, El. 6. Et F ADBMA: ACBMA :: m: 1. 
Ergo ADBMA — ACBMA : ACBMA ::m— n: . 
Hoc eſt, ACBD: ACBMA :: mn: n. 


| COROLLARIUM Tas 


242. Hinc candas Trilineum 8 APM eſſe 
ad Parallelogrammum circumſcriptum APMK, ſicut u ad 


mW; To erapezium: Parabolicum MPCB = 3 


. Fs 


ACBD, & APM = = 


oct ao II. 


243. 81 Panbols dam AMB fuerit A olloniana, hoe 
eſt ſecundæ dimenſionis, æquatio 5 is Y = απ 
evadit = * unde in hoc caſu #— 2, m==1; ideo- 


que. 
Pr ACBD: : ACBMA :: 


Si Parabola data eſſet Cubica, vel ae 1 - 
quatio generalis evaderet in hoc caſu * = ax", ideoque 
| ACBD 


i 00.- 8. 


bu SECTIONUM COMPARATIONE. vor | 
ACBD : ACBMA :: 5 : 3. Et lic in infinitum. 


PROPOSITIO XVII. 


| THEOREMA. 


244. cop: ut in defmitione quinta, BMO Hyperbola cu- Fig. ro 

fuſcunque dimenſionis per equationem xy" a u deſignata; 
3 autem ex puncto quovis C recta BC alteri A ympto- 
to AD parallela, & ad þ hag in puncto C terminata, com- 
pleaturque parallelogrammum AC BD; dico parallelogrammum 
inſcriptum AC BD eſſe ad ſpatium Hyperbolicum ECBMO. 
ſub retta determinata BC, ſub recta CE infmita verſus C, 
S ſub portione Hyperbolic4 BMO —_— ſum, ficut 2— 
n; n. 
Scilicet ACBD: ECBMO :: m—n:n: 
Manente præcedentis propoſitionis conſtructione, eadem· 
ratione oſtendi poteſt, exiguum parallelogrammum PMR 


„KMSIL. Et cum hoc verum ſit, quacunque in Hy- 


. . BMO parte cadat arcus MN, ſequitur ſummam. 
omnium parallelogrammorum PMRQ, hoc eſt, * fpatiumx Art. 184. 


ECBMO, æquari ſpatio * —EADBMO ſumme videlicer. 


— 


parallelogrammoram omnium — _ KMSL. Erit igicur 


EADBMO : ECBMO :: m: 1, 
Et EADBMO —ECBMO : ECBMO :: n - : n. 
Hoc eſt, ACDB: ECBMO :: m—n: n. 


ConorLAn E: 


245. Hixc ſequitur . Waben CPMB 


— . .. 
— 
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= — Ark; ex eo e ECB 0 
mn | | 


T mm — 


52 — 
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246. ” 190. Si m major ſit quam u, ratio o pa- 
rallelogrammi inſcripti ACBD ad ſpatium ECBMO ver- 
ſus E indefinitum, ſemper exprimitur per numeros poſi- 
tivos ; unde in hoc caſu ſemper daretur abſoluta iſtiuſce 
ſpatii quadratura. 

240. QUAaNDo n n, quod fit in Hyperbola com- 
muni vel Apolloniana, erit ACBD : ECBMO :: 0: 13 
hoc eſt ſpatium ECBMO infinitum eſt reſpectu babito 
ad parallelogrammum inſcriptum ABCD. 

3 tio. QUANDO m minor eſt quam u, parallelogrammum | 
inſeriptum ACBD crit ad ſpatium hyperbolicum ECBMO, 
ut numerus negativus ad poſitivum; unde in hoc caſu 
ratio iſtiuſce ſpatii ad parallelogrammum ACBD eſt, ut 
ita dicam, plus quam infinita. 

Notandum eſt tamen, quod in hoc poſtremo caſu 
ſpatium Hyperbolicum ſub recta DB, ſub Aſymptoto AD _ 

. verſus D infinita, & ſub Hyperbola OMB comprehen- 
ſum, erit ad parallelogrammum inſcriptum ACBD ſicut 
m ad n — m, hoc eſt, ſpatii illius quadratura datur ; i 
enim indeterminate (x) ſuper Aſymptoton AD jam ſu- 
mantur (ſumptæ enim erant antea fuper AC) æquatio 
Nr. 233. + 458 wal evadet * wy” =" +" 


ww 


PRO. 


R " R * * nr 9 . 
4 8. : f - | 
3 F 
A v ” 1 
8 7 q : 4 
"Y - LT" 2 


be SECTIONUM COMPARATIONE.. rex 
PROPOSITIO XV. Re F 3 
THEOREMA. 


247. SI fit in angulo recto CAD quævis curva AMB, Fig. 116: 

cujus tangens MT in quovis puncto M datur; & fi in BE 
angulo DAH qui deinceps fit, conſtituatur alia curva HFE. - . 
ejuſmodi ; ut, fi ſuper eam ex puncto quovis F ducatur recta 
FM ipft AC parallela, rectæ AD in K, curve autem in- 
M occurrens, agaturque tangens MT ipfi AC in punffo / 
occurrens : fit ſemper AK ad MT ficut conflans quædam a: 
(eadem ſemper manens, quacunque in parte cadat punfFum F) 

ad KF; dico, ſi per punctum quodvis D in reffa AD duca- 

tur reffa EB ipſi AC parallela & ad duas curvas termi- 

nata, ſpatium ADEFH equari reifangulo ſub curva AMB: 

& conſtanti a comprebenſo. | 1 N 
cC.⸗cilicet ADEFH = AMB x 4. | 
Sumpto ſuper curvam AMB arcu MN infinite parvo, 

ductiſque MF, NG iph AC parallelis, rectæ AD in pun- 

Etis K, L, curvæ autem HFE in punctis F & G occur- 
rentibus, agantur rectæ FS, MR ipſi AD parallelæ, pro- 

ducaturque RM, uſque dum ipſi AC in P occurrat. 

Hoc poſito triangula MPT, MRN, ſunt ſimilia, unde 
MR: MN:: MP vel AK: MT:: a: KF. . 
Ergo KF * MR, hoc eſt, EKLS =MN x. 4. 

Et cum hoc verum ſit, quacunque in parte curve AMB 
ſumatur arcus MN, ſequitur ſummam exiguorum rect- 

angulorum FKLS, hoc eſt, * ſpatium ADE FH æquari * Art. 184:- 

ſummæ exiguorum rectangulorum MN x a, hoc eſt 
rectangulo ſub curva AMB & conſtanti a comprehenſo. 


CoR- 


_ELAISEMQUINTUS:: - 
, COROLLARIUM . 


248. Hixc ſequicur rectangulum ſub portione AM 
& conſtanti a, æquari ſpatio ARFLI; ita & rectangulum 
ſub portion MB & eadem recta a comprehenſum æqua- 
ri 0 KDEF. 


COROLLARIUM II. 


249. E curva 4 AMB fuerit ſecunda Parabola cubica, | 

- * Ar. 236. cujus æquatio ſit ) = a (AP x, PM==y;) erit * 
PTA. Et ob triangulum rectangulum MPT, Hy- 

pothenuſa MT — N ITE verum ex- natura curve 


"HEE, erit MP: MT :: a: KF, vel ): : 4: KF, 


Unde Er aa — ee 
9 
tione facta erit RF da - ay. Miinw conſtat, curvam 
HEE eſſe in hoc caſu parabolam, cujus axis eſt recta 
AD, vertex autem O, ita ut pünctum D fir ex ex alte- 
a parte puncti A, & O ex altera, adeo ut A 72 
* Art. 22. & parameter ejus a; eſt enim * ex natura parabo- 
læ quadratum ipſius KF xquale rectangulo ſub KO & 


ſed y ara, ergo ſubſtitu- 


rametro 2 a: hoc eſt, KP e ? ay. Jam vero cum 

Art. 242. rrapezia Parabolica ADEH, AKFH * quadrari poſſint, 
conſtat dari rectificationem & curvæ AM, 8 portio- 
nis cujuſvis AM. - 


Si quzratur vera quantiras portions AM, notandum 


Aa AH quoniam AH = AO „ adeo- 
que facta tangente MT r, recta AK vel MP ==, 


crit 


242*õ* —— 95 
4 


— ee SER In ern eee res 6 


— ERIOT 
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erit KF=", « & trapezium Parabolicum FKAH vel * 2 * Art, 242. 


Saat 8 


FK x RO—; HA «AO=? to EE Leann As 


a, . Hos eſt, dividendo per 1 portio G = — 


2 a. Unde oritur hæc conſtrutio. 
Acta ex puncto dato M ſuper ſuper ſecundam Pata- 
bolam cubicam AMB tangente MT, quæ ipſi AK per 
axis AC verticem ad eundem axem perpendiculariter du- 

ny normalis ſir, ſumatur ſuper rectam AK pars AVS 


705 ducaturque VC ipfi MT parallela axi in puncto C 


1 ; deſcribatur centro N. radio autem VA arcus 
Circularis AX ipſam VC in puncto X ſecans. Dico por- 
tionem AM ſecundæ Parabolæ cubicæ AMB æquari ſum- 
ma rectarum MQ, CX. 1 | 
ob rriangula enim TPM, TAQ fi milia, erit MQ =; 
MT (i), ex eo quod APPT; ob * ſimilia 
MPT, VAC, erit 8 


| MP: 8 5 AV: VC. Fe 
Hoc eſt, y: t:: en -, unde CX= 8ar — 4; led 


. K. 27 
M= Mr, idzoque 1 CX * 1 
0 
= AM. | 


Y 0 
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VERT  THEOREMA. 


250. rr EAP r heel, Equilatera, cujus centrum 10. 


ſemiaxis primus AC; ſit etiam NCS Parabola, cius axis 
fuerit rela NC werſus Verticem C produtta, axis autem Pa- 


rameter dupla CA. Jam fi per quodvis in Parabola NCS 
punttum N, agat un retta NE ipſi CA parallela, Hyperbo- 
le ipſi EAF in puncto E, ejus autem axi ſecundo CL in 
punto L occurrens; dico ſpatium Hyperbolicum CLEA ſub 
reftis AC, CL, LE, & ſub Hyperbole portione EA com- 
prehenſum, equati rectangulo ſuv Parabolæ en N, & | 
recta AC contento. | 

b Scilicer CLEA CN AC. 

Ducatur per punctum quodvis M in portione Para- 

bolica CN recta MG tangenti MT per illud punctum 
ductæ, & ad axem in T. terminatæ perpendicularis, ad 
axem etiam in G terminata; agatur MB ipfi CA paral- 
lla, Hyperbolæ in puncto B, ſecundo autem axi CL 


in puncto occurrens; & erunt rectæ MG, HB, ſib!: 


invicem æquales. Ducta enim ad axem Ordinata Mp, 


» Art. 1s. erit*PG = CA; & ob rriangulum. rectangulum MPG, 


an}: 140. erit etiam MG a PM -+ PG Þ) 7 "7 *[f1B, ob 


Hyperbolam equilateram EAF; unde MG — HB. Tri- 
angula autem TPM, MPG Gre {1milia, unde MP vel 


„At. 246. CH: MT :: PG vel CA:MG vel HB. Ergo * ſpatium 


Hyperbolicum CLEA — ON « AC. 


COROLLARIUM | II. 


. Hinc conſtat, trapezium Hyperbolicum HLEB 
æquari 


pe SECTIONUM COMPARATIONE.. 175 
æquari rectangulo ſub portione Parabolica MN, & 
ſemiparametro CA axis. 


COROLLARIUM II. 


252. $1 in Hyperbola equilatera EAF : agancur FRA 
arallelæ BD, EF, ducanturque per earum extremitates 
rectæ BM, EN, DR, FS, ipſi AC parallelæ, ſecundo axi 
Hyperbolæ in punctis H, K, L, O, occurrentes, differen- 
tia rectangulorum AC * MN, AC x RS æquabitur diffe- 
rentiæ trapeziorum eee HLEB, KOPF D. _ 
Nam rectangulum AC x MN *zquartur trapezio Hy- * Art. 250. 

perbolico HLEB, ideoque rectangulum AC x MN ſeg- 

mentum Hyperbolicum EB = trapezio rectilineo HLEB; 

eadem ratione rectangulum AC x RS A ſegmentum | 
perbolicum DF = trapezio rectilineo KOFD; {ed aj 

menta EB, DF *zquantur ergo differentia reCangulo-* Ari 208, 
rum AC «x MN, AC « RS æquabitur differentiæ e 

orum rectilineorum HLEB, KOFD. 435 


* COROLLARIUM II. . 


„ IIspRM, quæ in conſectario precedenti, poſitis; 7 
fi — AG: LH:: BH—+LE: m; ; liquer rectangulum AC 
n: LH BH +LE, hoc eſt trapezio rectilineo 
HLEB; eadem ratione, 7 fiat 2AC: KO:: KD FO: 
n, erit ACxn==trapeziv KOFD,; idcoque differentia 
| rectangulorum AC x RS, D differentiæ rectan- 
=m_ AC xm, AC xn; hoc eſt, dividendo per AC, 
ifferentia arcuum Pabel MN, Rs, æquabitur 
differentiæ rectarum m, un; unde conte ulneri poſſe 


rectas æquales differentiæ arcuum Parabolicorum MN, 
RS, ad infinitum. | 


FINIS. 
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7 
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